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ROCHESTER WATER WORKS. 

Probably no city in the world is better supplied with 
water for domestic, manufacturing, and Are purposes than 
the beautiful city of Rochester, N. Y. It is provided with 
two entirely separate and distinct plants, one supplying 
water from the Genesee River under the Holly system for 
fire purposes and fountains, for manufacturing, and for the 
distribution of power, the other taking pure sweet water 
from Hemlock Lake about thirty miles south of Rochester. 
This lake is situated in a mountainous region, and is sup- 
plied by a small clear stream and by springs within its 
borders. The water is remarkably pure and cool, and the 



twenty-one openings, through which the whole 
of the city's water supply issues in jets, thereby 
exposing almost every drop to the action of the 
atmosphere, while during the winter the water 
is allowed to enter the reservoir from a sub- 
merged well situated at a point near the oppo- 
site bank, from where it e,nters into the city 
mains, in order to maintain a gentle flow or 
current throughout, the entire length of the 
basin; stagnation of the water is thus ren- 
dered impossible at any time of the year. 

To accomplish this conveniently, the conduit 
is divided in the gate house by means of a Y 
casting into two lines, each 24 inches diameter, 
one of these leading to the fountain and the 
otber to the submerged well, both lines of pipe 
being laid under the banks and the clay bottom 
of the reservoir. A third 24 inch cast iron pipe 
conveys the water from the reservoir into the 



supply is ample from this lake 
alone; but the city has the right 
to use the waters of Canadice 
Lake, which is near, and can be 
made to discharge into Hemlock 
Lake at a slight expense. The 
level of Hemlock Lake is 388 
feet above the canal aqueduct in 
the city. The water is con- 
veyed from the lake to a storage 
reservoir at Rush, about ten 
miles south of Rochester, in 
wrought iron and cast iron 
pipes. A large proportion — 
nearly ten miles — of wrought 
pipes is thirty-six inches in di- 
ameter. It is made in eighty 
foot lengths, joined at the ends 
by deep cast iron hubs and lead 
joints. 

The storage reservoir is 117 
feet above the Mount Hope dis- 
tributing reservoir, shown in the 
engraving, and the two reser- 
voirs are connected with a con 
duit of 24 inch cast iron pipe, 
following the undulations of 
the ground along its line. The 
length of this conduit is 46,064 
feet, or about 8i miles. There 
are three strainers between the 
water of the lake and the dis- 
tributing pipes; one at the lake, 
one at the storage reservoir, and 
one at the distributing reser- 
voir. These strainers are made 
of galvanized iron wire netting, 
quarter inch mesh, and are ar- 
ranged so that they may be 
readily replaced. 

For the purpose of thorough- 
ly aerating the water before be- 
ing delivered to the citizens dur- 
ing the warm weather, there is 
a fountain in the middle of 
the distributing reservoir, with 



two 20 inch distributing mains, these pipes being likewise connected 
with a Y casting. The two distributing mains and the- conduit are 
also connected in the gate house by means of valves and castings, so 
that the distributing reservoir may be cut out in case of fire or acci- 
dent, and water supplied directly from the storage reservoir. 

The fountain itself is plainly visible in clear weather for a distance 
of many miles. In its construction the 24-inch pipe was turned ver- 
tically upward by means of a curved casting and surrounded with 
substantial masonry.. .Near the top this pipe is enlarged to a diam- 
eter of three feet, and closed by means of a dome-shaped head pro- 
vided with 21 orifices. The central and largest orifice is 6^ inches 
in diameter, and arranged concentrically around this are the remaining 
20 orifices, alternating from 2 inches to 1}4 inches in diameter. These 
openings can all be reduced by means of suitable caps, or any of them 
can be closed entirely so that the form of the fountain may be changed 
or varied at will. 

Observations as to the height of the jets have been made, and it is 
found that when the smaller orifices are closed and the central jet 
reduced to a diameter of 3 inches the water jet rises to a height of 
110 feet above the surface of water in the reservoir, or to within 7'44 
feet of the elevation of its source in Rush Reservoir, 8% miles distant; 
but when the central opening is increased to 6% inches, the jet 
descends to a height of about 70 feet. 

The jets as arranged during the month of May of the present year 
were as follows: one of 3 inches diameter; four of V-/i inches diam- 
eter; four of % inch diameter; twelve of % inch diameter. 

Rochester, until the completion of these "water works in 1876, was 
supplied almost altogether from individual wells, the water of which was 

in most instances, as 
analysis lias shown, 
fearfully polluted. 
In a sanitary point 
of view the sup- 
ply of an abun- 
dance of pure water 
in place of the well 
water f o*r m erly 
used is of great im- 
portance. 

The Holly direct- 
pressure system has 
about eight miles of 
distribution pipe in 
the business and 
manufacturing part 
Continued, on p. 100. 




1. Fountain in Distributing Reservoir. — 3. Straining Well. -3 Gate House.— 4 Plan ot Distributing Reservoir.— 5. Vertical Section and Plan of Fountain Pipe. 

ROCHESTER WATEE W0RKS.-THE FOUNTAIN IN MOUNT HOPE RESERVOIR. 
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MANUAL DEXTERITY. 

From Boston on the east to St. Louis on the west, the 
changes are being rung on the necessity of teaching the 
fingers as well as the minds of school children. No well 
conducted teachers' institute fails to take a vote on it, and 
no educational magazine neglects to publish a paper on 
"Manual Education in the Public Schools." The great 
public sentiment seems to have, at last, come to the conclu- 
sion that not every free born American citizen can live by 
his wits, and a few must be content to turn their attention 
to manual labor, at least the more delicate kinds, and not, 
of course, such as shall raise big blisters on the finger and 
coarse calluses on the hands. The jack knife with which 
the typical school boy has been wont to carve rude charac- 
ters on his desk and bench, is to be exchanged for a kit of 
tools, and the native instinct of "cutting" cultivated, 
instead of being repressed as it long has been — with what 
success a visit to any district schoolhouse will show. 
Those fingers which schoolmasters have been wont to look 
upon as of no other use but be cracked with an oaken ruler 
are to be dignified and exalted to a first place in our 
educational system; they are to be trained and taught to 
follow deftly the dictates of the brain, obedient to its every 
wish. 

What better example of a perfect machine have we than 
the human hand! Remove the skin and the few little lumps 
of adipose tissue, and examine its intricate mechanism; its 
system of levers and pulleys, the economy of space achieved 
by one muscle passing through another, and (he union of 
cords and tendons whereby one finger is given the power to 
move totally independently of the rest, and then attempt to 
calculate the number of movements imparted to the fingers 
by these few muscles. "Watch the movements executed by 
the fingers of a musician, whether he plays the bass viol, 
the zither, or the piano; follow the hand of the compositor 
as lie sets these very lines, of the type writer, the tele- 
grapher, the rapid knitter, or a blind man reading raised 
characters, and tell us whether the hand is capable of being 
trained, or the fingers of being educated. 

How many of the graduates who have this summer left 
their alma maters feeling that their education was com- 
pleted, knew all the uses of their fingers, we are unable to 
say; but it is safe to assume that not one in ten had acquired 
more digital skill than was needed to write a letter, tie a 
necktie, button a lady's glove, and conceal " a crib " in his 
coat sleeve. It is a notorious fact that in every chemical 
laboratory, in every dissecting room, and every other place 
where young men of liberal education are compelled to 
handle tools, they soon find that their "fingers are all 
thumbs." 

One of the first questions that is always discussed by 
every school board or institute before whom the question of 
manual teaching comes up is, Shall we teach only the use of 
tools, or shall we attempt to teach a trade and turn out 
finished mechanics? Do both, do either, do anything you 
like, only give the boys a chance, and leave the rest to time. 
If it has any vitality in it, it will develop into something. 
The useless members will wither and fall off, those most fit 
to survive will assuredly prosper, for the law of " the sur- 
vival of the fittest" is not limited in its field to the growth 
of plants and animals. Cities and towns, trade and com- 
merce, manufacturing industries, churches and schools, 
have their development conditioned thereby. 

Boston, as usual, claims to lead in this movement. The 
Massachusetts Institute of Technology has been, under the 
late Professor Rogers, a remarkable success. Fightingits way 
against poverty and want, it has conquered all opposition, 
and Boston feels encouraged to try the experiment of incor- 
porating manual education on her public school system. At 
the Dwight School a classroom has been sacrificed to the 
hammer and saw. Carpenters' benches have been put in, 
and tools provided for eighteen boys. It is needless to say 
that the boys need no coaxing, that it is more popular than 
military drill, and that even the time taken from study does 
not retard their progress. 

There is probably no reader of this paper, certainly no 
i nventor, who, if he is not familiar with the use of tools, does 
not feel that a few such lessons as that class get in sharpen- 
ing, handling, and taking care of tools would not have been 
of as much use to him as all the Latin he learned in school, 
or that his time would not have been as well employed at 
that as in memorizing all the mountains in Asia or the rivers 
in Africa. This experiment may not prove a financial suc- 
cess in Boston, but we are satisfied that the idea will yet be 
made practical, and become in time a success. 

Grant the desirability of such a modification of the school 
system, and practical difficulties will present themselves — 
have done so already. There is a lack of teachers: normal 
schools do not produce them, nor can they be found in the 
shops, although the latter can do more than the former. 
The number of good, thorough, enthusiastic teachers is small, 
because a good teacher, like a poet, is born, not manufac- 
tured in a normal school, and of this little band too few 
know aught about tools, or could lead and instruct a class 
in carpentry, while our best carpenters have as little con- 
ception of how to preserve discipline among school boys. 
Another difficulty is the expense; tools cost money, much 
more than books; wood must be used, and afresh supply 
kept up. The pupils must not be asked to bear this expense, 
and tax payers object. This obstacle is a serious one in the 
free schools, where it is most needed. 

It was not our intention to pass by the girls, but at pres- 
ent they are better provided for than boys. In Boston 



sewing is a regular part of the school curriculum, and they 
not only learn to sew but do it well. This is something 
that can be done at slight expense, and teachers that know 
how to sew are not so scarce. Mr. L. H. Marvel, in his 
paper on " Manual Education in the Public schools," which 
appeared in the June number of Education, says that in 
schools where sewing is taught the sewing does not detract 
from the efficiency of the other work of the school. The 
same writer adds: "Sewing was taught in all elementary 
schools half a century ago, and to boys and girls alike." It 
is unfortunate that this has not been kept up; it is better 
that a school boy should sew or knit, than that his fingers 
should get no training beyond that of clumsily grasping a 
penholder, while his body.is twisted into some painful posi- 
tion to conform to the unhygienic law of the writing master. 
In the kindergarten, which too few of our children enjoy 
the advantages of, efforts are made to train the eye, voice, 
ear, and hand, but the training stops when the child enters 
the school, and its effects are soon dissipated. One point 
must, of course, be guarded against, that (he occupation of 
the fingers be not such as to strain the eye or produce near- 
sightedness. 

An ingenious teacher would have no difficulty in arrang- 
ing a series of exercises equal to any of the "finger gym 
nasties" of the music teacher, without being half so stupid, 
which should embrace the use of knitting, crocheting, and 
sewing needles, of stilettos and bodkins, of awls and 
gimlets, of scissors and penknife; brsiiding, plaiting, (atting, 
netting, tying knots, and splicing small ropes, are among 
the operations adapted to teaching boys and girls what 
their fingers are good for. One of our very skillful surgeons 
boasts of his skill in sewing, and the ability to hem the 
finest cambric handkerchief; and it would not injure any 
boy to be able to work a button hole, nor any girl to be able 
to tie up a bundle. 

The sense of feeling, since it resides in the fingers, could 
be cultivated at the same time, and while the skin is young 
and soft is the best time to learn to distinguish things by 
touch; the difference between wool and cotton, silk and 
linen, kid and dogskin, sheep and calf, between flour and 
meal, between pure sugars and mixed, between silver and 
lead — these are distinctions a knowledge of which will be 
of practical value. 

« m » 

EARLY HISTORY OF GAS LIGHTING. 

The city of Chaumont has taken the initiative in the 
erection of a statue in honor of Philippe Lebon, a native of 
Brachay (Haute-Marne), France, who, so the French claim, 
was the inventor of gas lighting. 

Many managers and directors of gas works, and a number 
of scientific men throughout France, have promised the 
town of Chaumont their support. A provisory committee 
has been formed, with the mayor of Chaumont as an honorary 
president, and M. Foucart, president of the Technical 
Society of Gas Industry in France, as the active president. 

In order to place before our readers the correct idea of 
Lebon's relations with this wonderful invention, we give 
the following brief sketch of the early history of gas 
making. 

As early as 1726, Stephen Hales, in his "Vegetable Statics," 
states that he obtained 180 cubic inches of an inflammable 
gas from the distillation of 128 grains of Newcastle coal. 
Bishop Watson, in his " Chemical Essays," describes experi- 
ments made on coal gas, and says that it does not lose its 
illuminating power when passed through water. Lord 
Dundonald, of Scotland, took out a patent in 1787 for 
making coal tar, and erected ovens for this purpose. He 
obtained, besides the coal tar, a quantity of coal gas, which 
was burnt in Culcross Abbey and considered a great 
curiosity. 

About the year 1792, William Murdoch, a Scotchman, 
living in Redruth, Cornwall, began making experiments, 
and found that when coal was heated in an iron retort 
an inflammable gas was given off, and with this gas he 
lighted his residence. Murdoch, possessing the character- 
istic slowness of his people, made no further use of the gas 
than burning it for the amusement of his friends, and it was 
nearly ten years before his invention was published abroad. 
In the meantime Philippe Lebon, mentioned at the begin- 
ning of this article, who was then engineer of bridges and 
roads, began making experiments by heating wood, peat, 
etc., in retorts, and found that these bodies, by the action 
of heat, yielded an inflammable gas, which could be used 
not onty for illumination, but also for the production of 
heat and power. His apparatus he called a thermolamp. 

According to French authors he lighted his residence in 
Paris in 1796. In 1798 he read a paper before the French 
Academy describing his thermolamp, and this paper was 
translated into English and German by Winsor. In 1799 he 
obtained a patent in France for producing gas from peat, 
etc. , and applying it to purposes of illumination and heating. 

Two years later the brother of James Watt, being in Paris, 
wrote to England, saying " that if anything were to be 
done with Mr. Murdoch's gas, it must be done at once, as 
there was a Frenchman in Paris who had similar ideas, and 
proposed to illuminate that city by these means." Even 
after receiving this broad hint, Mr. Murdoch took no steps 
toward securing his invention by a patent, little realizing 
that this simple invention, in less than a century, would be 
developed into one of the greatest industries in the world. 

Lebon had received a theoretical education, and although 
his theories were good, there were practical difficulties in 
the way which he was unable to overcome, while, on the 
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other hand, Murdoch was more of a practical man, and, 
therefore, was not hindered so much with practical difficul- 
ties, and for this reason he is considered the inventor of 
practical gas lighting, for, previous to his experiments, 
illuminating gas was only a curiosity, and by rendering its 
manufacturing practical he made it an everyday necessity. 
In 1792 Murdoch lighted his workshop in Redruth with 
gas. The first more extensive gas work was established by 
him in 1802, at the Solio Foundry, near Birmingham, and 
in 1804 a spinning mill in Manchester was lighted with gas. 
It was first introduced in this country in Baltimore in 
1821, in Boston in 1822, and New York in 1827. 

The reason why wood gas made by Lebon was inferior to 
coal gas, was afterward explained by Dumas, who proved 
that under the conditions of the distillation of wood em- 
ployed by Lebon, the gas consisted largely of marsh gas and 
carbonic oxide. 

Dr. Pettenkofer found that where the vapors of tar and 
empyreumatic oils, given off by the carbonization of wood at 
a comparatively low temperature, are further heated by 
passing through a red hot retort, a very large quantity of 
heavy hydrocarbon gas remains among the products, thereby 
greatly increasing its illuminating power. 

One of the large gas companies in this city, the Mutual 
Gas Light Company, is at present engaged in the manufac- 
ture of gas from wood. All the other gas companies in the 
city, except two, are manufacturing gas from coal very 
similar to the manner pursued by Murdoch. The principal 
improvements which have been made have been in respect 
to its purification. 

■ — ■»■»■«- 

Lightning Rods. 
During a recent thunder storm at Carrollton, 111., the 
lightning struck the house of Mr. D. H. Gillespie, a resi- 
dent of that city. The course of the electricity was as fol- 
lows: Striking the lightning rod, on the top of the main 
part of the house, this conductor was followed until a point 
was reached about the middle of the peak ; here, it is stated, 
was a bad connection which opposed the further passage 
of the electricity. It, therefore, here branched off down a 
tin gutter until arriving at the edge of the roof all conduct- 
ing material ceased. The electricity then made its way 
across the wall, tearing off the weather boards en route, un- 
til another conductor was reached, this time a good one — a 
telephone wire connected with good earth; after reaching 
this wire the current passed harmlessly away into the earth. 
We may here note that the house referred to was pro- 
tected first, by a lightning-rod, and second, by a telephone 
line. It appears also that the lightning-rod, as usual, was 
not a well constructed one; while the telephone line (we are 
afraid not as usual), was well constructed, and, wonderful to 
relate, had a good and serviceable ground termination. 

8o long as irresponsible parties are suffered to carry on 
the lightning-rod business, so long must trouble and disaster 
be expected to ensue. 

In the present case, the damage is ascribed to the defec- 
tive connection at the middle of the roof. Partly, no doubt, 
such was the case; other elements, we think, had their share 
in the matter. 

In the absence of a detailed description, we may assume 
that the lightning conductor had an imperfect ground con- 
nection, was fastened to the house with insulators, and pro- 
bably did not extend to a sufficient height above the roof to 
be an efficient protection. 

Also from the fact that the electricity left the conductor 
at a point on the ridge, it would appear that the said con- 
ductor extended for some distance horizontally; a position 
which for lightning rods is to be deprecated. 

A lightning conductor fulfills two functions it facilitates 
the discharge of the electricity to the earth, so as to carry 
it off harmlessly; and it tends to prevent disruptive dis- 
charge by silently neutralizing the conditions which deter- 
mine such discharge in the neighborhood of the conductor. 

To effect these objects, the rod should extend to a sufficient 
height, to be the most salient feature of the building, no 
matter from which direction the slorm may come. The 
size of the rod, if copper, should not be less than three- 
eighths of an inch, or of iron, not less on any consideration 
than nine-tenths of an inch. (We are aware that such a size 
will be considered preposterous by lightning-rod manufac- 
turers, but such a size is the minimum of absolute safety.) 
The connection with the earth should be electrically per- 
fect, should be branched in all possible directions, and if 
possible should be both soldered to gas or water mains, and 
to a plate sunk in moist earth. All joints should be sol- 
dered; and in no case should any portion of the rod run 
horizontally for more than four feet, unless ground con- 
nections are provided; where corners are to be turned they 
ought always to be turned with a gentle curve, and finally, 
lightning-rods should never be insulated from the building. 
Is it conceivable that a stream of electricity can jump from 
a cloud to earth, and can then be kept on an iron rod by 
half an inch of glass? We may rest satisfied that if a rod is 
otherwise properly constructed, atmospheric electricity will 
never leave a good metallic conductor for a poor wooden 
one. 

Having noted these points, telephone men can appropri- 
ate to themselves a few lessons from them: First, that it is 
not safe to rely upon a lightning conductor for a ground. 
Second, always to be particular in constructing such a good 
ground wire, that a telephone ground wire shall be a 
synonym for a good one, as a lightning-rod ground is a 
bad one. Third, to have our ground wire large enough for 



the escape of heavy currents; this refers especially to the 
lightning arrester ground. Fourth, to run our ground wire 
to as many different points of communication with the earth 
as possible. Fifth, let your lightning arresters always be in 
good order, and your ground wires attached thereto, as 
straight as convenient. Finally, let us be particular in 
soldering joints, but if we never solder any other, let us 
never fail to solder the earth connection. 

A telephone line is always a protection, but much more 
so, when properly installed, than when carelessly con- 
structed. — Review of Teleg. and Teleph. 

• ■» i • i » 

Impurities in Glycerine. 

Under the title of "Adulteration of Glycerine," F. Jean 
contributes an article to the Journal de Pharmacie d' Alsace- 
Lorraine, in which he considers not merely adulterations 
intentionally added, but impurities due to carelessness in its 
manufacture or purification. Among them are oxide of 
lead, lime, and butyric acid. French perfumers and manu- 
facturers of cosmetics test their glycerine with nitrate of 
silver. If no turbidity or change of color takes place in 24 
hours, it is considered good. 

The chloroform test for glycerine consists in mixing equal 
volumes of chloroform and glycerine, shaking thoroughly 
and then letting them stand. The upper strata is pure gly- 
cerine, while the lower one is chloroform containing all the 
impurities. If there were no impurities in the glycerine the 
chloroform remains unchanged, otherwise there will be a 
turbid layer just beneath the glycerine. 

On adding a few drops of dilute sulphuric acid to a mix- 
ture of equal parts of glycerine and distilled water, and then 
a little alcohol, the presence of lime or lead will be shown 
by a white precipitate. The latter is reorganized by sulphy- 
dric acid, which turns the precipitate black. 

Butyric acid is detected by mixing the glycerine with 
absolute alcohol and sulphuric acid of 66° B. On gently 
heating the mixture, the butyric ether is easily recognized 
by its agreeable odor. 

Formic and oxalic acids are also found in glycerine, impu- 
rities which are of special importance to pharmacists. 

They are detected as follows: Equal volumes of glycerine 
and sulphuric acid, specific gravity 1 83, are mixed 
together. Pure glycerine does not give off any carbonic 
oxide gas, but if either of the acids mentioned is present, 
an evolution of that gas will be observed. To decide 
whether both acids are present, and if not which one, some 
alcohol of 40° B. and one drop of sulphuric acid are added, 
and then gently heated. Formic ether (used in making 
essence of peaches) will be recognized at once by its charac- 
teristic odor, and proves the presence of formic acid. To 
another sample of the glycerine add a little solution of chlo- 
ride of calcium (free from carbonate), when it will give a 
precipitate of oxalate of lime, if oxalic acid is present. 

Sugar, glucose, dextrine, and gum are often used as inten- 
tional adulterations of glycerine, and are tested for as fol- 
lows: The glycerine is mixed with 150 or 200 drops of dis- 
tilled water, and 3 or 4 centigrammes of molybdate of ammo- 
nia is added, and one drop of pure nitric acid. It is boiled 
about 30 seconds. If sugar or dextrine is present, the mix- 
ture will be blue. 

Glycerine adulterated with cane sugar or sirup acquires a 
brownish-black color when boiled with sulphuric acid. Glu- 
cose is detected by boiling it with caustic soda, which turns 
it brown. 

If detected qualitatively, the quantity may be estimated 
by the following method : 5 grammes of glycerine are weighed 
out and mixed with 5 c. c. of distilled water. It is boiled 
in a little flask, with Barreswil's alkaline solution of tartrate 
of copper. The suboxide of copper is precipitated, and the 
precipitate dissolved again in hydrochloric acid. An excess 
of ammonia is added, and it is poured into a vessel contain- 
ing an excess of nitrate of silver. A precipitate of metallic 
silver is formed and filtered out. It is washed with warm 
water and ammonia, calcined at a red heat, and weighed; 
1096 parts of metallic silver represent 100 of glucose. 

If cane sugar or dextrine are found, it is boiled for half 
an hour with acidified water to convert these substances 
into glucose. 

If none of these impurities are present, the amount of 
water is found by Vogel's well known method. 



Elementary Composition of starch. 

The exact chemical formula for the molecule of starch is 
still a matter of doubt, all that is known with certainty 
being its percentage composition. In a communication to 
the Journal fuer praktische Chemie, F. Salomon gives some 
experiments of his that go to prove that pure potato starch 
has the empyrical formula CeH.oOs, or some multiple of it, 
«(C 6 H 10 O 5 1, and that Naegeli's formula of C 36 H 6 203i must 
be rejected. Of the two formulas given by Tollens and 
Pfeiffer, only those which correspond to the composition 
2 4H 4 oO ao have any claim to probability. 

Salomon arrives at a very positive confirmation of the 
formula CeHioOs, which was first given by Mulder, and 
based on different elementary analyses, by inverting the 
starch. Its accuracy was controlled by three different 
methods of determining the grape sugar. Salomon starts 
with the elementary composition of starch and the forma- 
tion of dextrose — starch-sugar, grape-sugar, amylose — ac- 
cording to the equation C 6 Hi O 6 +H2O = C 8 H 12 O 8 , namely, 
that 100 parts of anhydrous starch yields 11 1 '11 parts of 
anhydrous dextrose, while according to the equation 
Cs8Hr,30 31 -f5H30=:6C»H l2 Oe, based on Naegeli's formula, 



we should expect 109 '09 parts of anhydrous dextrose. The 
figures 11111 and 109'09 lie so close together that it was 
necessary to determine the sugar formed by the copper 
solution, by specific gravity, and by polarization. The 
starch used was very carefully dried at 120° C, and its 
composition was, pure starch, 76 50; residue, insoluble in 
dilute acid. 0'247; ash, 0'273; water, 22'98. 

Conversion into Sugar. — The most complete and reliable 
method of converting starch into sugar is that of Sachse, in 
which 3 grammes of air-dried starch is rinsed into a flask and 
mixed with 200 c. c. of water and 20 c. c. of hydrochloric 
acid, sp. gr. 1M25, and heated for three hours in boiling 
water. The solution was then neutralized with enough 
caustic potash to leave it just slightly acid, and diluted to a 
definite volume. The sugar was estimated— (1.) By Allihn's 
method with alkaline copper solution, the suboxide of 
copper filtered out on asbestos, etc. (Jour. pr. Oh , xxii., p. 
58). Three experiments give respectively 110'98, 111*31, 
lll'lO per cent dextrose, and three determinations made by 
Allihn, and calculated to the same quantity, gave 1115, 
110 '95, and 111 '2 per cent of starch-sugar. The average of 
these six analyses was 111 16, which is very close to that 
required by the formula CeHmOs-f-HjO^CeHisOe. 

(2.) The estimation of sugar by specific gravity was made 
with 13072 grammes of air dried, corresponding to 100 gram- 
mes of pure starch, mixed with dilute sulphuric acid in such 
a way that 100 c. c. of liquid contained 10 grammes of pure 
starch. It was heated on a boiling salt water bath, and the 
flask had a return condenser so as to avoid loss by evapora- 
tion. The boiling was continued until there was no increase 
in its rotating power. To determine its specific gravity and 
circular polarization, a 10 per cent, solution of dextrose was 
previously found by numerous experiments to have a density 
of 10420. In the present experiments a gravity of 10424 
was found, and this also corresponds to 111 Ml grammes 
from 100 of starch. (3.) The optical experiments gave 11 M2, 
11 06, and 11 12 grammes, corresponding to 111 2, 1106, and 
111-2 grammes for 100 of starch, confirming the formula 

CeHioOs. 

A Curious Torpedo. 

This latest offspring of Australian destructive ingenuity 
promises to be a distinct success. Its motive power is not 
compressed air, neither is it contained in the body of the 
torpedo. To propel the weapon through the water at a 
speed of from 15 knots to 20 knots an hour for 1,000 yards, 
a separate engine, or at least a special connection with an 
existing one, is necessary. This engine drives two drums, 
about 3 feet in diameter, with a velocity at their peripheries 
of 100 feet per second. Their duty is to wind in two fine 
steel wires, No. 18 gauge, of the same sort as that used in 
the deep sea sounding apparatus of Sir William Thomson. 
The rapid uncoiling of these wires from two small corre- 
sponding reels in the belly of the fish imparts to them, as 
may readily be conceived, an extremely high velocity. The 
reels are connected with the shafts of the two propellers 
which drive the torpedo through the water. The propellers 
work, as has long been known to be necessary to insure 
straight running, in opposite directions and both in one line, 
the shaft of one being hollow and containing the shaft of 
the other. Now, at first sight it would seem as if hauling a 
torpedo backward by two wires was a sufficiently curious 
way of speeding it "full speed a-head," but it is found in 
practice that the amount of " drag" is so small, as compared 
with the power utilized in spinning the reels that give 
motion to the propellers, that it may be left out of calcula- 
tion altogether. Of course it is at once seen that this 
method of propulsion does away with the necessity for air- 
compressing engines and reservoirs pressed to 1,500 lb. on 
the square inch, which, however carefully constructed, 
must always involve a certain element of danger, however 
small. Neither are any delicate little engines, controlled 
and stopped by complicated, though exquisite mechanism, 
required. But these advantages, great as they may be, are 
as naught compared with the power possessed by the user 
of the Brennan torpedo to guide and govern its course and 
movements. 

Many experiments have been recently made at Woolwich, 
and more especially at Chatham, and there seems little 
doubt, as far as can be seen at present, that the new torpedo 
will prove most valuable for the defense of harbors. — Stan- 
dard. 

- * ( «>«■ 

Binoxide of Hydrogen as a Toilet Article, 

When diluted with an equal volume of water, the binox- 
ide of hydrogen can be used as a cosmetic on tender skin 
and for a mouth wash. For cleansing the teeth, take some 
prepared chalk and put it on the tooth brush, then pour the 
peroxide over it. The result is excellent, and it is only nec- 
esaary to use the peroxide once or twice a week to keep the 
teeth white and free from injurious deposits. 

For a wash, a little aqua ammonia is added to the diluted 
binoxide of hydrogen shortly before it is used; one or two 
drops to the tablespoonful, not more! Wherever it comes 
into contact with the skin, little bubbles of oxygen will be 
seen to be given off, while at the same time the dead and 
rough surface of the skin will be changed into a white soapy 
mass. As the binoxide only discovers the dead portion, it 
exposes the fresh and smooth surface, which, not being at 
all injured, soon gels strong and able to resist external influ- 
ences. When used on hair, the hair must first be washed 
with soap, and then with strong alcohol to remove all the 
grease, then moistened with the peroxide and allowed to 
dry slowly. 
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Photography of the Billows. 

When crossing the Atlantic I was desirous of obtaining 
some instantaneous photographs which should convey a 
true idea of the billows. When studying the contour of 
the waves with the intention of drawing the trigger upon a 
group of them suitable for my purpose, I was compelled to 
give up in despair all hope of securing anything which 
would at all convey a faithful idea of the scene. The strict 
scientific reality could easily be secured, for the photograph- 
ing of waves is a very easy matter if one has rapid plates 
and a quick shutter, but I felt that realism in such a case 
would not be truth. 

Mentioning this difficulty to Mr. Moran, the artist, with 
whom I conversed on that apparently paradoxical topic — 
the untruthfulness of real truth— he observed that artists 
fully realized this difficulty, and that with reference to the 
present case he could by a few strokes of the brush on the 
canvas convey a far more accurate idea of the Atlantic bil- 
lows than could be obtained by any series of the most per- 
fect realistic views that could be taken by the camera. I 
thought at the time what a wonderfully effective picture 
could be obtained if a series of instantaneous photographs 
of Atlantic waves, consisting of about thirty, and taken at 
intervals of a quarter of a second, were printed in such 
order as to be capable of being viewed by one of that now 
numerous class of thaumatropic instruments known by 
every kind of name from the " phenakistoscope " down to 
the "wheel of life," or "praxiscope." Think of such a 
picture being projected on the screen of the lantern and 
showing an Atlantic wave in actual motion ! — J. T. Taylor, 
in Plwlo T 



BLASTING WITH LIME. 

At a recent meeting of the Iron and Steel Institute a paper 
by Mr. Moseley on a new system of bringing down coal was 
read. This was a short and useful paper, describing a sys- 
tem of getting coal by the aid of quicklime and water, of 
which something has recently been heard. The accompany- 
ing diagram shows the method in question, which is used 
with great success in Messrs. Smith & Moore's Shipley Col- 
lieries, Derbyshire. 

The mode of operating is to employ lime in a specially 
caustic state made from mountain limestone. This is ground 
to a fine powder, and consolidated by a pressure of about 
forty tons into the form of cartridges, two and a half inches 
in diameter, having a groove along the side. These are 
then packed into airtight boxes to protect them from damp, 
and are ready to be conveyed to the mine for use. The shot 
holes are first drilled by means of a light boring machine, 
and an iron tube, about one half inch, in diameter, having a 
small external channel or groove on the upper side, and pro- 
vided also with perforations, is then inserted along the whole 
length of the bore hole. This tube is inclosed in a bag of 
calico, covering the perforations and one end, and has a tap, 
A, fitted on to the other end. The cartridges, B, are then 
inserted and lightly rammed, so as to insure their filling the 
bore hole. 

After the cartridges have been inclosed by tamping, in the 
same way as with gunpowder, a small force pump, C, is 
connected with the tap at the end of the tube by means of a 
short flexible pipe, D, and a quantity of water, equal in bulk 
to the quantity of lime used, is forced in. The water, being 




driven to the far end of the shot hole througlKthe tube, es- 
capes along the groove and through the perforations and the 
calico, flowing toward the tamping into the lirjafejjjaturating 
the whole of the charge, and driving out the air before it. 
The tap is then closed, so as to prevent the escape of the 
steam generated by the action of the water on the lime, and 
the flexible pipe attached to the pump is disconnected. The 
action of the steam first takes place, cracking the coal away 
from the roof, and this is followed by the expansive force of 
the lime. The sprags are left in under the coal so as to 
allow the force to exert itself as far back as possible, and in 
many instances the coal is forced off and falls for a distance 
of several inches behind the end of the drilled holes. In ten 
to fifteen minutes, on the removal of the sprags, the coal 
falls clean from the roof, in large masses ready for loading, 
practically making no small. This system, says the Engi- 
neer, has the great advantage of doing away with all danger 
of igniting gas and causing an explosion. 



NEW NUT LOCK. 

The engraving shows a novel and very effective nut lock 
for the screw pivots of shears, scissors, and many other pur- 
poses. By this device the loosening of the retaining nut is 
prevented, and it does not materially differ in appearance 
from the common screw nut of the pivots of shears, scissors, 
and similar articles, while it can be applied in all cases in 
which absolute security against the loosening of a screw is 
desirable, thus making it a perfect nut lock or safety screw. 

The screw pivot has a fixed head and a nut screwed on 
the threaded shank of the pivot, the nut having a number of 







KEMMLEH'S NUT LOCK FOB SCBEWS. 

socket holes arranged in a circle, into which the project- 
ing pins of a cap plate enter. The cap plate has a square 
center opening, which fits on the square end of the screw 
pivot. A screw entering the end of the screw pivot holds 
the cap plate in place. 

Fig. 1 shows the pivot screw with the improved nut lock 
applied to a pair of shears; Fig. 2 shows the pivot screw 
separated from the shears; andFig. 3 shows the several parts 
separately in the order in which they go together. 

Further information in regard to this useful invention may 
be obtained by addressing Mr. W. C. Kemmler, Columbus, 
Ohio. 

«i ii » ■ 

The Poisonous Constituents of Tobacco-smoke. 

A series of experiments has been recently conducted by 
Herr Kissling, of Bremen, with the view of ascertaining the 
proportions of nicotine and other poisonous substances in 
the smoke of cigars. His paper, in Dingler's Polyterhnisches 
Journal, gives a useful resume of the work of previous ob- 
servers. He specifies, as strongly poisonous constituents, 
carbonic oxide, sulphureted hydrogen, prussic acid, pico- 
line-bases, and nicotine. The first three occur, however, in 
such small proportion, and their volatility is so great, thftt 
their share in the action of tobacco-smoke on the system 
may be neglected. The picoline-bases, 
too, are present in comparatively small 
quantity; so that the poisonous character 
of the smoke may be almost exclusively 
attributed to the large proportion of nico- 
tine present. Only a small part of the 
nicotine in a cigar is destroyed by the 
process of smoking, and a relatively large 
portion passes off with the smoke. The 
proportion of nicotine in the smoke de- 
pends, of course, essentially on the kind 
of tobacco; but the relative amount of 
nicotine which passes from a cigar into 
smoke depends chiefly on how far the 
cigar has been smoked, as the nicotine 
content of the unsmoked part of a cigar 
is in inverse ratio to the size of this part 
— i. e., more nicotine the shorter the part. 
Evidently, in a burning cigar, the slowly- 
advancing zone of glow drives before it 
the distillable matters, so that in the yet 
unburnt portion a constant accumulation of these takes 
place. It would appear that in the case of cigars that are 
poor in nicotine, more of this substance relatively passes 
into smoke than in the case of cigars with much nicotine; 
also that nicotine, notwithstanding its high boiling point, 
has remarkable volatility. 



A Submarine Detecter. 

The importance of being able readily to discover the 
locality of a submerged torpedo or a metallic obstruction in 
time of war, or of lost anchors, chains, or electric cables in 
time of peace can hardly be over-estimated, and hence the 
value of a submarine detecter, the working of which we 
have recently seen demonstrated. This instrument is the 
invention of Captain McEvoy, who is well known in con- 
nection with submarine engineering and torpedoes, in which 
he has from time to time introduced some very marked 
improvements. The apparatus consists of a small mahogany 
box, in which there is a pair of coils or bobbins, a vibrator 
similar to that employed in electric bells for making and 
breaking contact, and a telephone. To this box is attached 
a given length of flexible cable, with four conducting wires 
in it. To the other end of this cable is attached a flat 
wooden case, in which there are two coils. This case is 
weighted so that it will readily sink when placed in the 
water. There are also terminals on the box for attaching 
battery wires, and an arrangement for putting on and cutting 
off the current is provided. There are two complete cir- 
cuits through the box, cable, and wooden case, the one 
primary and the other secondary. The battery, the vibra- 
tor, one coil in the box, and one coil in the wooden case are 
in the primary circuit, while the telephone, one coil in the 
box, and one coil in the wooden case are in the secondary 
circuit. When the battery is on, the coils in the box are 
adjusted so that little or no noise from the make-and-break 
action of the vibrator is heard in the telephone. When thus 
adjusted the instrument is ready for work, and if the wooden 
case is then brought near a metallic body a loud noise is 
heard in the telephone, thus indicating the proximity and 
locality of such a body. The principle upon which this 
invention is based is that of the induction balance of Pro- 
fessor Hughes. In Captain McEvoy's apparatus the appli- 
cation of the principle to the detection of the presence of 
metallic bodies through the sense of hearing has been 
worked out in a very ingenious and equally practical 
manner. The instrument cannot fail to prove inraluable in 
discovering and locating the position of the objects we have 
mentioned, as well as in indicating the whereabouts of 
sunken ships, helping to recover treasures, and in assisting 
generally the operations of divers. 



NEW VENTILATOB. 

We give herewith an engraving of a novel ventilator, 
patented by Mr. J. M Fennerty, and manufactured by the 
Fennerty Siphon Ventilator Co., of Memphis, Tenn. This 
ventilator, as will be seen by reference to the engraving, is 
made on the ejector principle, a winged horizontal tube, 
having on its end facing the wind a funnel projecting into 
it, and beyond the vertical pipe with which the horizontal 
pipe communicates, and over which it is pivoted. The ver- 
tical pipe is provided with a valve which prevents any possi- 
bility of a downward draught. 

The wind blowing in the funnel creates a partial vacuum 
at the upper end of the vertical pipe, which insures a contin- 
ual upward draught in the pipe. The vanes are sufficiently 
large to keep the funnel always facing the wind, so that the 
slightest breeze concentrates a stream of air at the smaller 
end of the funnel, and creates an upward movement of the 
air to the vertical pipe. 




< hi » 



Anhydro-sulphamiii-bciizolc Acid. 

Anhydro-sulphamin-benzoic acid, the recent addition to 
the list of chemical products, is described as a white crys- 
talline substance, very soluble in alcohol, but sparingly solu- 
ble in water, and characterized by a sweetness so great that 
the merest trace of the alcoholic solution in water gives it a 
distinctly sweet taste. Its discoverer, Dr. Constantine Fal- 
berg, estimates that it has from twenty to thirty times the 
sweetness of cane sugar. Should it prove wholesome and 
producible in quantity, with ciTHiparative cheapness, it may 
play an important part in the future social and industrial 
history of the world. 



FENNEBTY'S VENTILATOB. 

This ventilator is well adapted for ventilating dwellings, 
cars, steamboats, mills, and mines. It has no parts to wear 
or become injured by exposure. It is inexpensive in its 
construction, and can be made by ordinary tools. 



« m » 



Examination of Glasses. 

The author applies the known blowpipe reactions. Lead 
in glass or enamel is detected by heating for a minute or 
two a bead of the sample fused to the end of a small glass 
rod. Glass free from lead shows no change. Specimens 
containing much lead blacken, and the bead becomes 
opaque. Green cupriferous glass, if heated in the reduction 
flame, is colored in parts an intense purple red. The simul- 
taneous presence of lead masks this reaction. If a fragment 
which is to be tested for copper or gold is heated in a glass 
tube, and if both are drawn out a little while soft, the color 
due to gold remains unchanged, while red copper-glass 
becomes perfectly colorless. — Max Muller. 
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FRENCH AND ENGLISH WAS SHIPS COMPARED. 
At the recent English naval exhibition a number of fine 
models of war ships of different nations were shown, which, 
according to the Engineer, were of their kind among the 
most beautiful models ever produced. The armor plates in 
the models were all made of iron, and being left unpainted, 
the eye at once takes in what parts are armored, except 
where covered over with wood. Our contemporary gives 
the following descriptions: 

1. The Admiral Duperre — model nearly 6 feet long, the 
vessel being 320 feet long, Figs 1 and 2. Her chief artillery 
features are the great height above water of her heavy guns, 
viz., 27% feet; the fact that they fire en barbette, being fixed 
on turntables; and, lastly, her broadside armament of 0% 
inch guns. This vessel has a 

great power of all-round fire 
with her four heavy 46-ton 
guns, which are placed two 
in barbette towers projecting 
over the ship's side on each 
bow, and two in towers over 
the keel, one in the middle 
of the quarter-deck and one 
abaft the mizzen mast. She 
has fourteen broadside 5% 
inch guns. As to armor, she 
is only, armored vertically 
along her water-line and on 
her barbette towers, the 
thickness on the belt being 
21 '6 inches, and on the tow- — nr 

ers 12 inches. She has a hori- 
zontal armored deck flush 
with the upper edges of the 
belt and hurricane decks, 
protecting the barbette guns 
from the fire of machine guns 
in tops. 

As to form, she has the two 
marked peculiarities of 
French armor-clad sea-going 
ships — an enormous knife-like 
ram and the narrowed upper 
deck due to the tumbling 
home of the sides. She is 
in the full sense a broad- 
side ship, and fully masted. 

2. The Redoubtable has, in a less degree, the character- 
istic features of great command, narrowed upper deck, and 
knife-like ram. She is very flat bottomed, and has three 
keels. She is a central battery ship, armored with 9% inch 
plates on her central battery, and her water-line 14 inch 
plates, and having a horizontal armored deck — 2% inches. 
She has four powerful guns— 12% inches— in her central 
battery; three— 10% inches — in turntables on barbette towers 
on the upper deck; two light guns on her poop firing ahead; 
and six,— 5% inches — broadside guns on the upper deck. 
The tumble home of her sides causes her citadel to project, 
and enables her heavy guns to have a great sweep of fire, 
shooting nearly fore and aft if necessary. This is again a 
fully masted broadside ship. The flaw in her is that she 
has a single screw, which puts her at a certain disadvantage 
in turning and ramming. 

3. The Devastation. This is another central battery and 
broadside ship. She has 15 inches of armor on her belts, 
and a horizontal armored deck of 2% inches. The battery 
has 9% inches. She carries four heavy 13% inch guns — 
query, 46 tons — in her central battery ; two heavy guns — 
10% inches — on her upper deck; and six medium guns — 5% 
inches — of which two are on the poop and four on the 
broadsides. The chief features in this ship appear to be the 



great power of her six heavy guns and the special power of 
depression, coupled with the high command of her two 10% 
inch guns, which are considerably exposed, but receive some 
protection from a steel shield which moves on the traversing 
platform, beautifully shown on the model. There are also 
the usual features in this class of French ships of the tumb- 
ling home of the sides and projection of the citadel, with 
consequent wide sweep of guns, knife-like ram, etc. This 
vessel is, in our opinion, greatly in advance of the Redoubt- 
able, which she resembles in many respects. She has twin 
screws. 

4. The Tempete. This is a first-class] coast defender. 
She is protected with 11% inches of vertical armor, and 2 
inches of deck armor, all beautifully shown in the model. 





THE FRENCH WAR SHIP ADMIRAL DUPERRE. 



She has one turret, with two 10% inch guns. The peculiar 
form of turret adopted in the French navy with central con- 
ning tower is well seen in this model. 

The French ships are shapely and imposing compared 
with ours. Their high decks and formidable armaments of 
guns contrast strongly with the heavy low structure seen, 
for example, in our Devastation, where, if the turret ports 
happen to be turned away, not a gun is visible. "We recol- 
lect seeing some army officers arrive at Chatham, who were 
shown the Glatton, but who failed to see any man-of-war 
till it was explained to them that the structure that they 
mistook for a steamboat pier was the then notable ironclad. 
How the French and English ships would stand in war is 
another question. The French offer a large target to artil- 
lery, and the men are greatly exposed. Our ships are not 
in a position to take full advantage of this, because they 
have only a very few guns, which are so heavy that their 
powers would be wasted in firing at anything except the 
vital parts of their adversaries. As we have on other occa- 
sions pointed out, the great need of the English ships is a 
second armament of medium guns. Speaking generally, 
the French ships are calculated to obtain great offensive 
results with their large armaments of guns, but are very 
vulnerable. 



MACHINE FOB COLORING AND GROUNDING PAPER 
FOR PAPER HANGINGS, ETC. 

In printing offices, book-binderies, paper hanging fac- 
tories, etc., large quantities of colored paper are used which 
is generally colored on one side only. Formerly these col- 
ored papers were produced by manual labor, but of late ma- 
chines have been used for applying the color, rubbing the 
same on the paper, drying the paper, and then smoothing 
the same. 

Mr. Ferdinand Flinsch, of Offenbach a. M., Germany, is 
well known as a manufacturer of machines for coloring 
paper; and the machine exhibited at the patent exhibition 
in Frankfurt a. M. gives ample proof of his ability in con- 
structing and manufacturing machines of this class. In the 

annexed engraving a per- 
spective view of this highly 
interesting machine is shown. 
Into the machine the paper 
is placed in large rolls; it is 
then unwound by the ma 
chine, colored, dried, smooth 
ed, pressed, and finally 
wound into a roll. The first 
machine in which the roll of 
white paper is placed is a 
coloring machine, and the 
same draws the paper 
through coloring mechan- 
isms, aud then takes it over 
a large cylinder, upon which 
the color is distributed on the 
paper by a series of rotating 
brushes. The moist paper is 
then conducted upon a sec- 
ond machine, which is used 
for drying it. In this second 
machine the moist paper is 
hung on a series of rods or 
Shafts, and is moved back- 
Ward and forward on the 
same a greater or less length 
of time UDtil it is dry. This 
drying machine is very inter- 
esting, and is different from 
other similar machines inas- 
much as chains are used to 
turn the rods, whereas here- 
tofore belts or ropes were used, which produced irregular 
movement, as the ropes or belts contracted more or less, and 
thus some parts of the sheets were moved faster than others. 
These defects are avoided by the use of the chains. The 
paper is conducted through the space or room several times, 
and thus a very great length of paper can be dried within 
a very small space. After the paper has been dried it is 
passed to the winding machine, which winds it into a very 
solid and firm roll, the edges of which are as smooth as if 
they had been turned off. The fourth machine is an auto- 
matic adjuster for the rods or shafts on which the paper is 
hung while drying. A small steam engine of about one- 
half horse power is sufficient to drive all the machines. — 
Der Praciisahe Maschinen-Conslriicteur. 

Examination of Tallow at Paris. 

The sample is first dissolved in chloroform, when gelatin- 
ous matters, fragments of skins, calcium phosphate of lime, 
and other non-fatty matters remain undissolved. The 
French stearine makers take 44° as the lowest permissible 
melting-point for tallow. In order to determine oleine and 
stearine portions are saponified, the soda-soap is decomposed 
with sulphuric acid, and the fatty acids set free are exam- 
ined for their poiut of congelation. 
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ROCHESTER WATER WORKS. 

(Continued from first page.) 
of the city. These pipes were laid in the same trench and at 
the same time as the mains of the gravitation system from 
Hemlock Lake, and although the two systems are entirely 
independent of each other,' they are connected together occa- 
sionally by means of interposed stop gates, so that in case of 
an emergency either water supply may be used in either sys- 
tem. 

The building containing the direct-pressure pumping ma- 
chinery is located on Brown's millrace, which takes water 
from the Genesee River, a short distance above the high 
falls. This water supplies the turbines which drive the 
pumps, while the water supplied to the suction pits of the 
pumps is received through a 24-inch wrought-iron pipe from 
another millrace, further up the river, where the water is 
not so greatly contaminated with sewage and the refuse of 
the many manufactories. This supply pipe and the princi- 
pal distributing main of the Hemlock Lake system have 
been connected by pipes and valves, so that in case of neces- 
sity the lake water can be delivered into the suction wells 
of the engine house, and thence pumped into the mains of 
the direct pressure system. 

The machinery of the direct pressure pumping system 
consists of three distinct parts: the first is a set of four 
combined steam piston engines, with cylinders 16 inches 
diameter and 27 inch stroke, arranged to exhaust into a 
condenser or into the open air. 

To these four engines, four double acting pumps, 10 
inches in diameter and 27 inch stroke, are attached, the 
piston rod of each steam cylinder being continued through 
the pump. These rods, however, are made in two pieces, 
so that they can be uncoupled if required. Any one of the 
engines may be disconnected from its crank pin, leaving the 
others free to work. 

The second part of the machinery consists of a rotary 
steam engine, placed in front of the steam set, and operat- 
ing two rotary pumps for throwing Are streams. The 
reciprocating engines may also be thrown into gear so as to 
operate one or both of the rotary pumps. 

The third part of the works consists of eight double act- 
ing pumps, arranged in two sets, each having four cylinders, 
9 inches in diameter and 24 inch stroke. Each of these 
sets of pumps is driven by a turbine working under a head 
of about 90 feet. These turbines, although only 25 inches 
in diameter, are rated at 250 horse power each. 

The four combined steam piston engines will develop 300 
horse power, and the rotary engines are equal to 150 horse 
power. Their pumping capacity is 3,000,000 gallons in 
twenty-four hours, and that of the water set is 4,000,000 gal- 
lons in twenty-four hours. 

The amount of water supplied daily from Hemlock Lake 
is about 3,000,000 gallons. It will thus be seen that the city 
of Rochester is provided with two distinct and separate sys- 
tems of waterworks, either of which may be furnished with 
water from the other supply, affording double security and 
insuring a continuous and plentiful supply. 

For-o.ur information, and for the plans and elevations, we 
are indebted to Mr. J. Nelson Tubbs, Chief Engineer of the 
Rochester Waterworks Department. We are indebted to 
Mr. G. S. Allis, of Rochester, for the photograph from 
which we have taken our view of the fountain. 

« in > 

The Aniline Blues. 

The finest aniline blues are the highest in price of all the 
anilinps, the light methylene blue being quoted at 100 to 
120 francs the kilo, or $9.00 to $10.00 per pound in Paris. 
They are much sought for, and the Moniteur de la Teinture 
brings an account of an analogous blue called bleu d'cethylene, 
symbol jEB, which is reported to be made by Oehler, at 
Offenbach, in all the tints and shades, and with the full 
range of metallic basis — alumina, tin, zinc, antimony, and 
iron. Samples of these colors are given in the Moniteur as 
fixed upon loose cotton, cotton thread of various grades, and 
as printed on fine cotton cloth. They are very beautiful, 
and justify the claim that they perfectly penetrate the fiber 
of the cotton. It is claimed that these colors are equal to 
indigo in brilliancy and fixedness. Double combinations of 
insoluble metallic tannates are formed with the coloring 
matter, and these combinations of the astringent with a 
metallic salt may vary according to the shade desired. Thus 
we obtain : 

1. A shade of pure blue with tannate of ammonia. 

2. A deep blue, shading upon violet, with tannate of tin. 

3. A rich pure blue with tannate of antimony. 

4. A shade of pure blue tinged with red with the tannate 
of zinc. 

The tannate of iron affords darker shades. Varying the 
proportions of tannate of iron with the sethylene blue, 
the results vary from a grayish blue to an indigo copper 
blue, and a full blue bluck. 

By employing yellows and reds in the dying bath with the 
ethylene, -<EB, we produce a great variety of shades of green, 
brown, mode, etc. This ethylene blue resists ligM well, 
and also the fulling process. It is recommended especially 
for dyeing cotton en flotte, or loose. cotton. — Textile Record. 



A CHEAP COTTAGE. 

Mr. J. P. Wellilver, Montour county, Pa., sends to the 
Country Gentleman the following design for a cheap and 
ornamental frame cottage, with descriptions in substance as 
follows: The house cost $1,000, and has on the first floor 
three good-sized rooms; a vestibule 5 by 6 feet, out of which 
a door leads to both parlor and dining room; a stairway 
leading to the chambers opens out of the dining room, and 
the stairs to the cellar are placed directly under, and open 
into the kitchen, which is of convenient size. Immediately 
back of it is placed the pantry, which is 5 by &% feet. A 
rear entry, 3% by 5 feet, affords means of entrance to the 
house from the back porch. In the second story there are 
three good-sized bed-rooms, all nearly square, and each pro- 
vided with a closet of convenient size. A center passage- 
way, which is lighted by a low window in the rear, affords 
means of communication with the several rooms. Space 
has been fairly economized throughout in the planning of 
this building. A cellar 6 feet 6 inches in height is under 
the entire building; there is to be a cistern under the pan- 



The American Institute of Mining Engineers will meet 
in Denver, Colorado, Aug. 19. The programme includes 
numerous excursions to neighboring mines and smelting 
works. The Denver exhibition of mining appliances, min- 
erals, and so on, will add materially to the interest and profit 
of the meeting to the members. 




Fig. 1.— ElevatioD. 

try, the excavation for which is to be one foot deeper than 
that of the cellar. A sink in the corner of the kitchen 
next to the pantry will have a .pump connecting with the 
cistern. 

The foundation below the ground is of field stone, while 
that above the ground is of quarry stone; the walls 18 in- 
ches thick. All the rooms, with the exception of the rear 
chamber, are accommodated by the one central chimney, 
which starts from the bottom of the cellar. A grate is pro- 
vided for the parlor, stovepipe thimbles being inserted for 
the dining room, kitchen, and the two front chambers. The 
frame is of sound hemlock, the principal sills being 4 by 8 
inches, and the cross sills 6 by 10 inches; the joists are 2 by 
9 inches; 16 inches between centers, with one course of 
bridging through the center. The studs for corners, win- 
dows, and doors are 4 by 4 inches, all others to be 2 by 4 
inches, 16 inches between centers. The rafters are 2 by 4 
inches, 16 inches between centers. Valley rafters, 3 by 7 
inches; cellar beams, 2 by 6 inches; all timber well nailed 
or spiked together. 

The exterior is sheeted with sound, seasoned and planed 
hemlock boards, over which is a simple course of 8-pound 
rosin-sized building paper. Good white pine siding forms 
the outside finish. The roof of the bay window is covered 
with tin, while the main roof is of the best quality of sawed 
white pine shingles, 18 inches long, and laid 5J^ inches to 
the weather. The roof, preparatory for shingling, is sheeted 
with hemlock boards, laid with 1}^ inch open joints. The 
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Fig. 8t— Plan of First Floor. 



Fig. 3.— Planof Second Floor. 



cornice, window frames, corner boards, parlor bay window, 
and all outside casings and trimmings, are of good white 
pine lumber, thoroughly seasoned. The glass required is 
of the best quality of American, single thickness. The 
sashes are 1% inches thick, fitted with pulleys and weights. 
The outside doors are 1% inches thick; the inside doors 
(with the exception of closets), \% inches thick, and the 
closet doors, 1% inches thick. All are four-paneled except- 
ing the porch doors, which have glass above the middle 
rails. The hardware used about the doors is the best of its 
kind; the lower doors are hung with three bolts each, and 
provided with two tumbler mortise locks, with brass bolts 
and keys. The doors for the front vestibule, parlor, and 
dining-room are fitted with jet knobs, with bronze roses and 
escutcheons; all others have white porcelain knobs with 
porcelain escutcheons. The inside finish is white pine in 
parlor for all parts except the mantel, which is of white 
oak. The dining-room is fitted with ash wainscoting and 



casings, with cherry plinth, cap, and mouldings. The 
kitchen and other rooms are finished in white pine; the 
casings for the bed rooms are 4^" inches wide. The roses 
are 5 inches wide. The pantry is ceiled up 2 feet 6 inches 
high to the counter shelf; above the counter shelf there are 
four shelves supported with rabbeted cleats. Cupboards are 
constructed under the counter shelf, having two shelves 
each. The closets have three shelves each. The plastering 
is put on in the best manner and of the best material. The 
exterior woodwork is painted with three coats of the best 
lead and oil; the color a light greenish drab with trimmings 
a few shades darker; the window blinds are of a color be- 
tween the two. 

■»<»>— 

The Maguaghi Floating Compass. 

The floating compass, invented by Captain Magnaghi, is 
now in use on board the Duilio, and will probably be gener- 
ally adopted in the Italian Navy. Its main feature, says 
Engineering, is the suspension of the needle in water, to 
which has been added one tenth its volume of alcohol, con- 
tained in a vessel with a perforated bottom, which allows 
the liquid to rest ultimately on an elastic diaphragm. The 
addition of the alcohol prevents the water from freezing 
under low temperatures; and the elastic diaphragm allows 
it to expand and contract during atmospheric changes, with- 
out danger of breaking the glass which covers it, or admit- 
ting air. On this liquid the needle floats, inclosed in a her- 
metically sealed ellipsoidal case, which is very delicately 
suspended upon a conical brass pivot. The pivot has a 
sapphire top and a jade point, and the friction is diminished 
to the utmost possible degree by the most perfect polish. 
The needle usually consists of six bundles, each made up of 
five pieces of the best ribbon steel, thoroughly tempered 
before being magnetized, and separately tested after. These 
pieces are kept apart by strips of cardboard soaked in oil, 
and their number can be increased if necessary. Wherever 
in the apparatus two metal surfaces or edges meet, friction 
is prevented, and closure secured, by a layer of blotting 
paper soaked in mineral wax. This is exclusively used for 
the purpose, because it is insoluble in alcohol; and even the 
marks and figures in the outside ring are rendered distinct 
by being filled in with the same substance blackened. All 
the interior parts of the instrument are silvered, in order to 
prevent oxidation and galvanic action between the various 
metals composing it, and to keep the fluid perfectly color- 
less and transparent. The compass proper (including the 
floating case with the needles) weighs in the air about 750 
grammes; but in the liquid it exercises a pressure of only 
about 6 grammes on the point of support. The chief advan- 
tage claimed for this invention is that the resistance of water 
being great toward rapid movements and inconsiderable 
toward slight ones, it leaves the motions of the needle prac- 
tically free, while shielding it (by its own incompressibility) 
from all shocks from without. The compasses of the Duilio 
were not in the least agitated by the discharge of the 100-ton 
gun, nor by the motion of the screw, although the supports 
on which they were placed were in such a position as to feel 
the vibration greatly. They were somewhat disturbed by 
the rolling and pitching of the vessel; and to meet this diffi- 
culty, modifications were made in the shape and arrange- 
ment of the different parts, so as to render the floating case 
thoroughly centrifugal, distribute great portion of the 
weight round the circumference, and fix the point of sus- 
pension very little above the center of gravity. The result 
of these arrangements is, that when the compass is tilted by 
the movement of the ship, the needle is so slow to change 
its position, that before it has again become horizontal the 
motion is reversed, and the inclination counteracted. The 
needle is also very little affected by changes in the angle at 
which the terrestrial magnetic current is inclined to the hori- 
zon, which varies in different localities, in consequence of 
the needles being so much shorter than the diameter of the 
compass, and being placed too low with regard to the point 
of suspension. This is proved by the simple test of holding 
a powerful magnet directly over the north point of the com- 
pass, when even this great increase to the vertical force pn> 
duces only a very slight change in the inclination of the 
needle. The compass is fitted with a special sextant, in 
which various improvements have been introduced, to in- 
crease the facility and accuracy with which observations can 
be taken, especially in twilight and cloudy weather. 

m i « > » 

Danger of Handling Domestic Pets. 

Dr. McCall Anderson, in a paper on " The Diagnosis of 
Diseases of the Skin," in the Medical Times and Gazette (p. 
601), traces the development of the disease known as favus 
(Porrigo favosa) in human beings to mice suffering from the 
disease. Cats, which eat the mice, catch the disease, and 
have been known to communicate it to the children who 
handled them. Fowls have also been known to suffer from 
it. The danger of allowing children to handle domestic 
pets which are suffering from skin disease is probably often 
overlooked, and deserves to be made known more widely 
than it is at present. 



Testing for Mineral Acid In Vinegar. 

An Italian journal recommends the use of methylaniline 
violet, also called Hofmann's purple and Paris violet, for 
detecting free mineral acids in vinegar. A solution of this 
dye, although containing but 0'1 per cent of it, will be 
changed to an ultramarine blue by mineral acids, even when 
they are very dilute, while organic; acids do not affect the 
color. 
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Honey Ants. 

BY GRANT ALLEN. 

The Garden of the Gods in Colorado is a bit of show- 
scenery of the true American type — a green amphitheater, 
studded with vast ledges and cliffs of red sandstone, 
weathered here and there into chimneys or pillars, in which 
a distorted fancy traces some vague resemblance to the 
sculptured forms of the Hellenic gods. Hither, a few years 
since, Dr. McCook, of Philadelphia, went on his way to New 
Mexico, where he wished to study the habits and manners 
of a famous, but little-known insect, the honey ant. To his 
surprise, he accidentally stumbled here upon the very crea- 
tures he had set out to find. There are two kinds of ento- 
mologists; one kind, now, let us hope, rapidly verging to 
extinction, sticks a pin through his specimens, mounts them 
in a cabinet, gives them systematic names, and then consid- 
ers that he has performed the whole duty of a man and a 
naturalist; the other kind, now, let us hope, growing more 
usual every day, goes afield to watch the very life of the 
creatures themselves at home, and tries to learn their habits 
and customs in their own native haunts. Dr. McCook 
belongs to the second class. He forthwith pitched his tent 
(literally) in the Garden of the Gods, and proceeded to study 
the honey ants on the spot. 

Like many other ants, these little honey -eaters are divided 
into different castes or classes; for besides the primary divi- 
sion into queens or fertile females, winged ants or males, 
and workers or neuters, the last-named class is further sub 
divided into three castes of majors, minors, and minims or 
dwarf's. But the special pec.uliarity which gives so much 
interest to this species is the fact that it possesses, appa- 
rently at least, a fourth caste, that of the honey-bearers, 
whose abdomen is distended till it is almost spherical by a 
vast quantity of nectar stored within it. Dr. McCook 
opened several of the nests, and found these honey-bearers 
suspended like flies from the ceiling, to which they clung 
by their legs and appendages. All over the vaulted dome 
of the ant-hill, these little creatures were clustered in num- 
bers, their yellow bodies pressed tight to the roof, while 
their big round stomachs hung down behind from the slen- 
der waist, perfect globes of translucent tissue, showing the 
amber honey distinctly through the distended skin. They 
looked like large white currants, or sweet-water grapes; and 
as they were actually filled with grape-sugar, the resem- 
blance was really quite as true inside as out. 

Where did the honey come from? That was the next 
question. Everybody knows that ants are very fond of 
sugar, and they often steal the nectar in flowers which the 
plant has put there to entice the fertilizing bee. So much 
damage do they do in this way, that many plants have 
clothed their stalks with hairs, or sticky glands, on purpose, 
in order to prevent the ants from creeping up the stem and 
rifling the nectary. In other cases, however, plants actually 
lay by honey to allure the ants, when they have anything to 
gain from their visits, as in the case of those Central Ameri. 
can acacias, mentioned by Mr. Belt, which have a nectar, 
gland on,, the leaf -stalk to attract certain bellicose ants, 
which so protect them from the ravages of their leaf-cutting 
congeners. Of course, everybody has heard, too, how our 
own species sucks honeydew from the little aphides, or 
plant-lice, which have often been described as ant-cows. 
But it is not in either of these ways that the honey-ants get 
their sugar. Dr. McCook had a little trouble in settling 
this matter at first, for the honey ants are a nocturnal spe- 
cies, and he had to follow them through the thick scrub, 
lantern in hand; still, he satisfactorily settled at last that 
they obtain the nectar from the galls on an oak, where it 
must simply be exuded as an accidental product of injury. 
The workers take it home with them, and give it to the 
honey-bearers, who swallow but do not digest it. They 
keep it in their crops ready for use, exactly as bees keep it 
in cells of the honey-comb. "When the workers are hungry 
they caress a honey-bearer with their antennae, whereupon 
she presses back a little of the nectar up her throat, and the 
workers sip it from her mouth. The honey-bearers, in 
short, have been converted into living honey-jars. They 
are thus passively useful to the community, for in this curi- 
ously-ordered commonwealth they also serve who only stand 
and wait. 

How could such a strange result as this have been brought 
about? Dr. McCook, though not himself an avowed evolu- 
tionist, has supplied us with facts which seem to suggest 
the proper answer to this difficult question. He has shown 
that the rotunds (as he calls them) are not, in all probability, 
a separate caste, but are merely certain specialized indivi- 
duals taken at haphazard from the worker-major class. He 
saw himself in the nests many worker-majors, which seemed 
at that moment actually in course of transformation into 
honey-bearers. Now, it is easy enough to understand why 
these social insects should wish to store up food against 
emergencies. At all times, the queen, the young female 
ants, the males, and the grubs or larvse are entirely depend- 
ent upon others for support. Hence, alike among bees and 
ants, stores of food are habitually laid by, sometimes in the 
form of honey in combs and bee-bread, as with the hive-bee; 
sometimes in the form of seeds and grains, as with the har- 
vesting ants. During the winter months or the rainy sea- 
son, when food fails outdoors, there must be some reservoir 
at home to meet the demand of the starving community. 
Under such circumstances, any trick of manner which 
tended to produce a habit of storing food would be highly 
useful to the nest as a whole; and, taking nests as units in 
the struggle for existence, which they really are, those nests 



which possessed any such trick would survive in seasons 
when others might perish. So the tendency, once set up, 
would grow and be strengthened from generation to genera- 
tion, those ants which stored most food being most likely to 
tide over bad times, and to hand on their own peculiarities 
to the other swarms or nests which took origin from them. 

A set of primitive ants, living upon the honey of the oak- 
galls, have no tendency to produce wax, like bees, because 
their habits with regard to their larvse do not lead them to 
make such cells at all. The eggs and grubs simply lie 
about loose among the chambers of the ant-hill, instead of 
being confined in regular hexagonal cradles. Hence the 
bees' mode of honey-storing is practically impossible for 
them; they have not the groundwork habit from which it 
might be developed. But the ants have a crop, or first 
stomach, in which they store their undigested food, before 
passing it into the gizzard, exactly as in fowls. When ants 
come back from feeding, whether on flowers, on aphides, or 
on galls, their crops are very much distended; and they can 
bring back the food to their mouths from these distended 
crops, to supply the grubs and their other helpless depend- 
ents in the nest. If, therefore, some of the ants were 
largely to over-eat themselves, they would be able to feed 
an exceptionally large number of dependents. 

Dr. McCook observed that some very greedy workers, 
returning to the nest, fastened themselves upon the roof in 
the same position as the honey-bearers, and in fact seemed 
gradually to grow into rotunds. The other ants would soon 
learn that such lazy, overgrown creatures were the best to 
go to .for food; and, in time, these gorgers might easily 
become specialized into a honey-bearing set of insects. The 
workers would bring them honey, which they would store 
up and disgorge as needed for the benefit of the rest as a 
whole. If the houey passed into their gizzards and was 
digested, they would be a positive dead loss to the commu- 
nity, and so the tendency would soon be eliminated by natu- 
ral selection, because the nests possessing such workers 
could not hold their own in bad times against neighboring 
communities. But as only a very small quantity is ever 
digested — just as much as is necessary to keep up the seden- 
tary life of such immovable fixtures— the effect is about the 
same as if the honey were stored in cells of wax. The ants, 
in fact, utilize the only good vessel or utensil they have at 
their disposal, the flexible and extensible abdomen of their 
own comrades. 

The greatest difficulty is to understand how the workers 
first acquired the habit of feeding these lazy members to 
such repletion; but as all ants " take toll" of one another, 
this is much less of a crux than it looks at first sight. A 
very greedy ant, which not only ate much itself while out 
foraging, but also took toll of all others in the nest, after it 
was too full to move about readily, would be in a fair way 
to become a rotund. And as it would thus be performing a 
useful function for the rest, at the same time that it was 
gratifying its own epicurean tastes, the habit would soon 
become fixed and specialized, till at last we should get just 
such a regular and settled form of honey-storing as we see 
in this Colorado species. Indeed, another totally distinct 
type of ant in Australia has arrived at exactly the same 
device quite separately, as so often happens in nature under 
similar circumstances. Whatever benefits one creature 
under any given conditions will also benefit others whose 
conditions are identical; and thus we often get adaptive 
resemblances between plants and animals very widely 
removed from one another in genealogical order. — Know- 



Tint, Blue Process of Copying Tracings. 

As we have had several inquiries recently in regard to the 
best method of copying tracings by what is known as the 
" blue printing process," we will give a brief description of 
the method employed by us; we do not say it is the best, 
but it certainly is as simple as any other, and has always 
given us perfect satisfaction. 

The materials required are as follows: 

1st. A board a little larger than the tracing to be copied. 
The drawing-board on which the drawing and tracing are 
made can always be used. 

2d. Two or three thicknesses of flannel or other soft white 
cloth, which is to be smoothly tacked to the above board to 
form a good smooth surface, on which to lay the sensitized 
paper and tracing while printing. 

3d. A plate of common double-thick window glass of good 
quality, slightly larger than the tracing which it is wished 
to copy. The function of the glass is to keep the tracing 
and sensitized paper closely and smoothly pressed together 
while printing. 

4th. The chemicals for sensitizing the paper. These con- 
sist simply of equal parts, by weight, of citrate of iron and 
ammonia, and red prussiate of potash. These can be 
obtained at any drug store. The price should not be over 8 
or 10 cents per ounce for each. 

5th. A stone or yellow glass bottle to keep the solution of 
the above chemicals in. If there is but little copying to do, 
an ordinary glass bottle will do, and the solution made fresh 
whenever it is wanted for immediate use. 

6th. A shallow earthen dish in which to place the solution 
when using it. A common dinner-plate is as good as any- 
thing for this purpose. 

7th A brush, a soft paste-brush about 4 inches wide, is the 
best thing we know of. 

8th. Plenty of cold water in which to wash the copies 
after they have been exposed to the sunlight. The outlet of 



an ordinary sink may be closed, by placing a piece of paper 
over it with a weight on top to keep the paper down, and 
the sink filled with water, if the sink is large enough to lay 
the copy in. If it is not, it would be better to make a 
water-tight box about 5 or 6 inches deep, and 6 inches widet 
and longer than the drawing to be copied. 

9th. A good quality of white book- paper. 

Dissolve the chemicals in cold water in the following pro- 
portions: 1 ounce of citrate of iron and ammonia, 1 ounce 
of red prussiate of potash, 8 ounces of water. They may 
all be put into a bottle together and shaken up. Ten min- 
utes will suffice to dissolve them. 

Lay a sheet of the paper to be sensitized on a smooth 
table or board; pour a little of the solution into the earthen 
dish or plate, and apply a good even coating of it to the 
paper with the brush; then tack the paper to a board by 
two adjacent corners, and set it in a dark place to dry; one 
hour is sufficient for the drying; then place its sensitized 
side up, on the board on which you have smoothly tacked 
the white flannel cloth; lay your tracing which you wish to 
copy on top of it; on top of all lay the glass plate, being 
careful that paper and tracing are both smooth and in per- 
fect contact with each other, and lay the whole thing out in 
the sunlight. Between eleven and two o'clock in the sum- 
mer time, on a clear day, from 6 to 10 minutes will be suffi- 
ciently long to expose it; at other seasons a longer time will 
be required. If your location does not admit of direct sun- 
light, the printing may be done in the shade, or even on a 
cloudy day; but from one to two hours and a half will be 
required for exposure. A little experience will soon enable 
any one to judge of the proper time for exposure on differ- 
ent days. After exposure, place your print in the sink or 
trough of water before mentioned, and wash thoroughly, 
letting it soak from 3 to 5 minutes. Upon immersion in the 
water, the drawing, hardly visible before, will appear in 
clear white lines on a dark blue ground. After washing, 
tack up against the wall, or other convenient place, by the 
corners to dry. This finishes the operation, which is very 
simple throughout. — The Locomotive. 



Requisites for a Good Operator. 

A correspondent writes that he is able to transmit forty- 
two words a minute, by the watch, for a considerable length 
of time, and to receive, without difficulty, the writing of a 
private line with forty offices, some of them occupied by 
Western Union operators, and he desires to know whether 
this degree of skill entitles him to be rated as a good ope- 
rator. Inquiries of this kind are often received, implying 
that ability to transmit and receive a specified number of 
words per minute constitutes a standard by which a good 
or a "first-class" operator may be distinguished— an error 
very common to novices, and very mischievous. Speed, 
when combined with other qualifications, is certainly a very 
desirable accomplishment, but it is not the first requisite of 
telegraphic skill. Some of the men who have ranked high- 
est in the profession have not been remarkable for speed. 
It is the old story of the tortoise and the hare over again ; it 
is the steady gait and sound judgment that tell. If the 
correspondent can transmit forty-two words a minute in 
good, ringing Morse, and can transcribe from a line at the 
same rate, making every letter unmistakably legible (not 
necessarily ornate); if he can quickly adjust his instrument 
to every variation in the circuit, particularly in bad weather, 
or on a faulty line; if in sending he exercises judgment, 
and gauges his writing to the ability of the receiver; if he 
has that peculiar telegraphic sense which enables him to 
instantly detect an error, even in a cipher message; if he 
never "breaks" except when in doubt as to the correctness 
of a word, and then always breaks; if his habits are irre- 
proachable; if he has the good sense never to allow his tem- 
per to be ruffled by anything that occurs on the line; if he 
can do and be and suffer all this for nine hours a day, with- 
out leaving his chair, then he may justly claim to be a good 
operator. If, in addition to these accomplishments, he can 
transmit forty-two words a minute with one hand, while 
" timing " with the other the messages he has sent, and can 
eat his frugal luncheon without suspending either of the 
other operations, he may be regarded as a first-class opera- 
tor, and will probably have no difficulty in obtaining a posi- 
tion at from $70 to $80 per month. All that is then neces- 
sary is for him to become thoroughly conversant with the 
properties of electricity, and the applications thereof, and 
he is reasonably certain (if he lives) to reach the top of the 
profession, the length of time required depending to a great 
extent upon the maneuvers of a certain gentleman in New 
York, Mr. Jay Gould. — The Operator. 



Delicate Tests for Sulphurous Acid. 

L. Liebermann gives the following as the most delicate 
test for sulphurous acid in wine, cider, and other liquors: A 
portion of the wine is distilled off, about 15 or 20 c. c. (one- 
half ounce), and diluted with an equal volume of distilled 
water and a few drops of an iodic acid solution added. If 
sulphurous acid is present the acid acquires a yellowish-brown 
color; chloroform shaken with it becomes pink in color. If the 
liquid contains 1 part acid in 500,000 parts, 2 c. c. is sufficient 
to detect it. Or some of the wine is distilled, chloride of 
barium and hydrochloric acid added. The liquid remains 
clear until concentrated nitric acid is added and heated, 
when a white precipitate forms. It can also be converted 
into sulphydric acid by means of sodium amalgam and 
hydrochloric acid and then detected by lead paper. 
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CONTRACTORS' PLANT. 

We give engravings of several machines for hoisting and 
handling heavy materials. They are especially adapted to 
the wants of contractors, and find extensive use in quarries 
in elevating materials for building, for working derricks, 
and for numberless purposes that need not be mentioned. 

In Fig. 1 of the engravings is shown a horse power and 
boom hoister for working a derrick, a powerful machine, 
by which a horse can raise eight or ten 
tons, and at the same time raise (he boom 
while the whole weight is on the derrick, 
or lower it if required, or one part can 
be worked independently of another, or the 
several parts of the machine can be 
worked together, thus enabling the builder 
to place a stone exactly where he may re- 
quire it. The brake is so simple and pow- 
erful that little effort is required to hold 
a very heavy stone within an inch of 
where it is to be laid, and the brake on 
the boom drum enables the attendant to 
lower the boom to any desired place with 
the greatest speed. 

With a long boom it gives great faci- 
lities in work, and the boom hoister does 
away with the tedious old way of raising 
the boom by hand. For quarrying this 
machine is peculiarly adapted. A stone 
can be placed in or out, the full sweep 
of the boom giving the stone cutter great advantage in his 
work. The machine is also very effective in loading stone 
on a truck or car placed anywhere within range of the 
boom. 

Fig. 2- shows a horse power, without boom hoisting attach- 
ment, for raising or lowering stone or any heavy material. 
It is small, easily handled, durable, and light working. It 
works on cast steel shafts, and has no clutches to throw out 
or in gear. The gear wheels can be put 
out or in gear while the horse is in mo- 
tion. There are flanges on pitch' line of 
gears to prevent them from breaking. 
The machine has gearing attachment to 
take up slack rope by hand, and a power- 
ful brake to hold the stone wherever re- 
quired. The manufacturers inform us 
that a stone three or four tons weight 
can easily be handled by this machine. 

Fig. 3 represents a horse-power ma- 
chine for raising a bucket or weight 
weighing from three to five hundred 
pounds seventy-five feet per minute. It 
is designed principally for mining pur- 
poses, or raising building material in the 
erection of high buildings. The machine 
is small, light, and easily handled, but 
sufficiently strong to do the desired work. 
It caa be thrown out or in gear while in 
motion. A powerful brake-baud is ap- 
plied to the drum, so that in case of an 
accident to the driving gear the drum 
still remains wholly under the control of 
the driver. He can hold the weight 
where it may be required, or lower it at 
any desired speed. This machine has an attachment on 
the drum to take up slack-rope by hand. 

For further information, address the Contractors' Plant 
Manufacturing Co., 296 Exchange Street, Buffalo, N. Y. 



newed at sufficiently short intervals. The property which 
animal charcoal possesses in a high degree of favoring the 
growth of the low forms of organic life is a serious draw- 
back to its use as a filtering medium for potable waters." 
Animal charcoal can only be used with safety for waters of 
considerable initial purity; and even when so used, it is 
essential that it should be renovated at frequent intervals, 
not by mere washing, but by actual ignition in a close vessel. 




Fig. 1.-DERRICK HORSE POWER AND BOOM HOISTER. 

The Food Supply of Europe. 

Notwithstanding the enormous outflow of population from 
Europe, and the simple if not scanty diet of the poorer 
masses that remain, the problem of food supply is already a 
serious one. The increase of population, is about 3,000,000 
a year, while the annual food product is equal only to eleven 
months' consumption. The rest, aggregating nearly 800,000 
tons of meat and 8,500,000 tons of grain, has to be imported. 




Animal Cbarcoal Filters. 

Animal charcoal has been generally regarded as one of 
the best materials for packing filters intended for the puri- 
fication of water for drinking and culinary purposes, but 
Professor Frankland, in a recent letter to the London Times, 
gives the results of his investigations concerning it as fol 
lows: My first experiments on the filtra- 
tion of water through animal charcoal 
were made on the New River Company's 
supply in the 3 r ear 1866, and they showed 
that a large proportion of the organic 
matter was removed from the water. 
These experiments were afterward re- 
peated, in 1870, with Thames water sup- 
plied in London, which contains a much 
larger proportion of organic matter, and 
in this case also the animal charcoal re- 
moved a large proportion of the impurity. 
In continuing the use of the filter with 
Thames water, however, it became evident 
that the polluting matter removed from 
the water was only stored up in the pores 
of the charcoal, for, after the lapse of a 
few months, it developed vast numbers 
of animalcules, which passed out of the 
filter with the water, rendering the latter 
more impure than it was before filtration. 
As a memoer of the Royal Commission 
on River Pollution and Domestic Water 
Supply, I reported in 1874 on these expe- 
riments as follows: "Myriads of minute 
worms were developed in the animal 
charcoal, and passed out with the water, 
when these filters were used for Thames 
water, and when the charcoal was not re- 



Fig. 3.-H0RSE POWER FOR CONTRACTORS. 



The chief deficit is in the British Islands, which have im- 
port every year nearly 300,000,000 bushels of grain and 
650,000 tons of meat. 

— < t » a. i 

An Arizona High Bridge. 
The completion of the iron bridge of the Atlantic and 
Pacific Railway over the canon Diablo, in Arizona, adds 
another to the list of high bridges. It spans a dark gloomy 
gorge some 250 feet deep. The bridge is 240 feet above 
the water, 541 feet long, weighs 837,130 pounds, and cost 
$200,000. 




Impervious Walls. 

Every builder knows the tendency there is in a warm 
house to draw up the damp from a saturated soil. It has, 
indeed, been remarked by Prof. Rolleston and others that 
every warm building has the effect of creating a kind of 
barometric pressure, by which the gases and vapory parti- 
cles in the soil rise within the area covered. We have seen 
the application of asphalt to foundations and areas covered 
become a pretty general measure of pre- 
caution in preventing these effects; but it 
is rather remarkable to find no preventive 
means taken to arrest the absorption of 
damp into walls above the roof level, and 
into cellars and basements. We rarely 
find asphalt, or any other bituminous 
material, like the "hygeian rock" com- 
position used for any but horizontal 
courses. 

Mr. E. Christian, not long since, called 
attention to the use of asphalt placed ver- 
tically, and it is strange to find architects 
and builders going on building basements 
in damp soils, and taking no other pre- 
caution than using Portland cement upon 
puddle or clay. Very often, as in the 
case of houses at Oxford, Salisbury, and 
other marshy places, the cellars of houses 
are surrounded at all times by water, or 
rather the supersaturated soil. B ut builders 
and architects seem to think in such places that walls below 
the ground level may be damp without detriment, so long as 
they put a course in to check its course upward beyond the 
ground floor. The remedies are in the hands of architects. 
Cases, indeed, here and there of cellars being incased by 
asphalt may be found as early as 1857, and in one case a 
depth of five feet of water was kept out of a basement by 
the use of Claridge's asphalt. We also know of some dock 
stores treated with this material several 
feet below water, the asphalt being ap- 
plied to the walls as well as the floor. In 
building cellar walls of houses the best 
plan is to connect the horizontal layer 
with the vertical casing of this material; 
the damp proof or horizontal course ought 
to be made to extend beyond the side of 
wall on the outside by forming a set-off 
on the footing, so that at the junction of 
the vertical casing with the horizontal 
course a good filleting of the asphalt may 
be made. Walls with vertical courses 
may also be constructed in two half- 
bricks, or a brick on flat and one on edge, 
and the cavity filled up with the new bitu- 
minous compound, the hygeian rock 
composition. Such a wall is stronger than 
a solid one of mortar, as the material binds 
the two thicknesses together by running 
into the joints partly. 

We have, therefore, two excellent plans 
of rendering cellars impervious; but there 
are other positions in which the vertical 
lining is not used as it ought to be. We 
mean in parapet walls and copings and 
chimney-stacks. The best material for this purpose is 
Claridge's asphalt. Let us take a house with a coped para- 
pet. Here the asphalt ought to be placed below the coping 
stones, then brought down the parapet on the inside, and 
finished at the flashing with a fillet. Even a skirting of the 
material may be adapted, and lead work and gutters saved. 
The work is best done by raking out a joint of mortar of the 
wall so as to form a key for the asphalt. Another import- 
ant application of the vertical impervious lining is the pro- 
tection of gahle walls, which ought always to have asphalt 
worked under the copings and brought down below the slates, 
or to the level necessary to insure dryness. 
Chimney-stacks and all vertical brickwork 
above the roof let in as much wet from 
porous bricks as the foundations, and 
may be defended by courses of asphalt as 
a coping, and just below the roofing sur- 
face, so as to intercept absorption down- 
ward. — Building News. 
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Fig. 3.-H0RSE POWER FOR MINERS AND BUILDERS. 



Explosive Alloys of Zinc and 
Platinum. 

Osmium, is the only one of the pla- 
tinum metals which does not retain 
zinc when its alloy with a large excess of 
zinc is treated with an acid capable of dis- 
solving this metal The others retain ob- 
stinately about 10 to 12 per cent, and the 
metals insoluble in aqua regia (rhodium, 
iridium, and ruthenium) remain in the 
state of peculiar products, without metal- 
lic luster, which seem to be an allotropic 
modification of the true alloys. It is im- 
possible to comminute the osmides by 
mechanical action. A triple alloy of os- 
mium, iridium, and zinc, if heated to 
about 300°, takes fire suddenly, almost 
with explosion, diffusiug fumes of zinc 
and of osmic acid.— S, Sainte-Olaire De- 
ville and IF. Debray, 
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new species, and there is not along the spine a so well de- 
fined dark stripe. This latter, which is of a purplish black, 
starts from the beginning of the mane, on the withers, 
and is bordered on either side, on the rump, by a wide, 
white band, and is prolonged into a tapering stripe along 
the tail. Two-thirds of the tail is cylindrical and covered 
with short hairs, as in the ass and zebra, while the extremity 
carries a tuft of long black and white ones. 

The animal that we are describing was still young, judg- 
ing from its dentition, and yet its size was that of a fully 
adult zebra, it measuring not less than four feet in height at 



A NEW SPECIES OF ZEBEA. 

(Equus Orevyi, M. Edw.) 

The progress in our geographical knowledge, the explora- 
tion of distant countries that had not before been visited 
by Europeans, and a profound study of certain corners of 
our own soil, have, in recent times, singularly increased the 
domain of the natural sciences. Animals of all sorts have 
beeii described, and, thanks to the zeal of traveling natural- 
ists, and to the commercial relations established with for- 
eign countries, a host of new species has come to enrich our 
museums. Yet, in such acquisitions, all branches of natural 
history have not been equally 
favored; for, as regards the 
number, if not the value of 
the specimens, entomology 
and malacology have re- 
ceived the larger part. Under 
such circumstances, the dis- 
covery of a mammal, espe- 
cially one of large size, as- 
sumes the proportions of a 
true scientific event. So we 
have thought we should in- 
terest our readers if we gave 
them as faithful a representa- 
tion as possible, along with a 
succinct description, of a 
zebra which will soon orna- 
ment the galleries of the Mu- 
seum of Natural History at 
Paris. 

This zebra, which was cap- 
tured in that region of East- 
ern Africa which is called 
the country of the Gallas, 
has been for some days at the 
Menagerie of the Jardin des 
Plantes. It was offered as a 
present to the President of 
the Republic of Prance by 
His Majesty Menelek, the 
King of Ohoa, and given by 
the former to the Museum of 
Natural History. The ani- 
mal, which was brought to 

Prance by Mr. Bremond, was given, during its voyage and | the withers. The markings that ornament its coat seem as 
on its arrival, all the care desirable; but, at the moment if traced with the pencil, and are of a purple brown verging 
when it was hoped that some interesting observations were on black, standing out boldly on a ground which is white 




other. The voice of these animals is harsh and resounding, 
partaking of the braying of the ass and the neighing of the 
horse. 

In gait they are extremely swift, and when running atfull 
speed can hardly be ridden down by the best race horse. So 
it is generally through strategy that these quadrupeds are 
caught, and it is even alleged that when a horseman has suc- 
ceeded in entering into the midst of a herd, and in separat- 
ing the young from their parents, he can without difficulty 
make himself followed by the colts, who take the horse for 
their mother. The majority of the zoological gardens pos- 
sess dauws, zebras, or 
quaggas, and at different 
times the directors of such 
establishments have endeav- 
ored to tame these animals 
and make them serve as sad- 
dle or wagon horses; but their 
efforts have rarely been 
crowned with success. On 
the contrary, the dauw, the 
zebra, the quagga, the ass, 
the dzigguetai, and the horse 
have been successfully crossed 
with each other in different 
ways; and it is a fact worthy 
of remark that hybrids have 
been constantly obtained 
which exhibit the zebra 
stripes on the legs, even when 
one of the parents had a coat 
of uniform color. The per- 
sistence of such a character 
after crossing gives proof, 
evidently, in favor of its an- 
tiquity, and we may, strictly 
speaking, in relying on this 
phenomenon of atavism, hold 
that the horses of tertiary 
periods had a coat striped like 
that of the zebras of the pres- 
ent epoch. — E. Oustalet, in 
La Nature. 



Fig. 1.-A NEW SPECIES OF ZEBBA.-FKOM A PHOTOGRAPH. 



to be made upon it, it was suddenly taken off by a stroke of 
apoplexy, brought on do doubt by the fatigue attending a 
long trip by rail succeeding an ocean voyage that occurred 
at the hottest season of the year. Happily, the remains 
have been preserved, and, mounted with much art, they 
permit of appreciating, as well as if living, the distinguish- 
ing characters of this species which, up to the present time, 
had entirely escaped the researches of travelers. Compari- 
sons between this zebra and 
other representatives of the 
genus Equus are the more 
easy in that the group con- 
tains, at the present day, 
only a very small number of 
species. These, moreover, 
are divided into two catego- 
ries — on the one hand, spe- 
cies having a coat of uniform 
color, or one marked only 
with a dark band on the dor- 
sal line, as the horse, ass, 
dzigguetai, and hemippus; 
and, on the other hand, such 
as have a coat marked trans- 
versely by more or less nu- 
merous bands, as the common 
zebra, the dauw, or Burch- 
ell's zebra, and the quagga. 
It is evidently to this latter 
category that belongs the ani- 
mal whose portrait we now 
publish, the likeness being 
reproduced from an excellent 
photograph taken by Dr. Vi- 
allanes. But this zebra, 
which Mr. Milne Edwards 
proposes to name Grevy's 
zebra (Equus Orevyi) cannot 
be confounded with any form 
previously known. In fact, 
in the quagga," which inhab- 
its Southern Africa, and 
which iu its proportions re- 
sembles a horse rather than an ass, the head, neck, and front 
of the body only exhibit stripes of a dark chestnut-brown, 
while the posterior portions, the legs and the tail, are gray- 
ish white. In the dauw (Equus BureJielli), which lives in 
the same country, the brown stripes are prolonged on the 
posterior part of the body, but the tail is hairy up to the 
root like that of the quagga and horse. Finally, in the ordi- 
nary zebra (Equus zebra), which is met with from the Cape 
up to the south of Abyssinia, and which, in the markings 
of its coat and the form of its tail, makes a nearer approach 
to Grevy's zebra, the transverse stripes are much less nu- 
merous, not so fine, and are less clearly defined than in the 



with just a suggestion of gray. As may be judged by the 
dgure, a few of them bifurcate and anastomose on the 
shoulders and thighs; and also on the forehead; but a little 
lower, between the eyes, they run parallel and end before 
reaching the extremity of the nose (which is of a brownish 
color), so that the latter is marked transversely by a color- 
less zone. On the contrary, there is remarked upon each 
ear, a little under the tip, a black band, which is prolonged 




Ash in Plotjr. — Ten grms. 
of the sample are carbonized in a spacious platinum cap- 
sule, which is readily effected in less than ten minutes. 
The charred mass is then broken up with a platinum 
spatula into fragments the size of a pea, and transferred 
to a middle-sized platinum crucible. If any carbon ad- 
heres to the sides of the capsule it is easily incinerated, 
and may then be added to the bulk. Over the open cruci- 
ble is turned a cylinder of mica, wide enough to leave an 
interval of 2 to 8 mm. between its inside and the outside of 
the crucible, about half the height of which is within the 
cylinder. A common Bunsen burner effects the complete 

incineration of the carbon in 
six to eight hours at a low 
red heat. — O. Weigelt. 



Fig. 2.-NEW SPECIES OF ZEBBA.-THEEE-QUABTEBS VIEW. 



along the edge of the pavilion. As for the mane, that ex- 
hibits an alternation of black hairs with tufts of white. 

Unfortunately, we know nothing of the habits of .this in- 
teresting species, but everything leads to the belief that they 
are the same as those of other horses with striped coats. All 
travelers are in accord in saying that the latter live either in 
the plains or in the broken portions of Africa, in herds of 
ten to thirty individuals, which are generally placed under 
the leadership of one or several males, and which sometimes 
associate with herds of antelopes, or even of ostriches. But, 
strange enough, in spite of their sociable instincts, it appears 
that zebras of one species never mingle with those of an- 



Alumlna In Feirlc Oxide. 

The solution of alumina 
and ferric oxide, which 
should not exceed 100 c. c, 
is mixed with ammonia until 
the free acid is chiefly neu- 
tralized. He then adds a 
concentrated solution of hy- 
posulphite to reduce the fer- 
ric oxide to the ferrous con- 
dition. The solution thus 
prepared is slowly poured 
into a boiling' ammoniacal 
solution of potassium cyan- 
ide, the volume of which is 
at least double that of the 
solution of alumina and iron. 
The clear greenish yellow 
liquid thus obtained, after 
being heated for a short 
time, is cooled quickly and 
completely by setting the 
beaker in cold water, and is 
then acidified with hydro- 
chloric acid. The alumina 
is then precipitated with am- 
monium carbonate; the pre- 
cipitate is allowed to settle, 
collected on a filter, and 
washed with boiling water. 
The alumina appears nearly 
white if the proportion of iron is relatively small, and if the 
separation of iron cyanides has been avoided by working 
expeditiously. If the precipitate has a dirty yellowish 
color, it is digested along with the filter in dilute hydro- 
chloric acid (1: 4). The iron cyanides remain insoluble, 
while the alumina is dissolved, and is reprecipitated from 
the filtrate in the known manner. — E. Donath. 



The Albany Aniline and Chemical Works, Albany, N. Y., 
are adding new buildings, an average of 300 feet square, and 
are arranging to manufacture all the colors that can be 
made in Europe. 
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Naphthaline. 

BY DK. GUSTAV SCHULTZ, INSTRUCTOR IN CHEMISTRY AT THE 

UNIVERSITY OF 3TRASSBURG. 

In visiting gas works, the attentive observer will notice a 
white crystalline sublimate which accumulates, frequently 
in considerable quantities, on the walls of the gasometers. 
It consists of almost pure naphthaline, a hydrocarbon made 
up of 93 7 per cent of carbon, and 6 3 of hydrogen. When 
heated to 217° C. (422%° Pahr.), this substance begins to 
boil; but like many other substances, musk for example, it 
possesses the property of volatilizing to a very considerable 
extetit at ordinary temperatures. Although the illuminat- 
ing gas that is made from coal is purified over and again, 
both by physical and chemical means, before it is sent out 
into the street mains, yet the naphthaline is so volatile that 
some of it is always present in coal gas, and, indeed, 
increases its illuminating power. Frequently, when gas 
pipes are cleaned that are distant several miles from the 
works, fine plates of naphthaline are found' in them. In 
fact, the pipes are often stopped up with this naphthaline 
which has been carried along and then deposited there. 

HOW IT IS POEMBD. 

Naphthaline is formed, like many other hydrocarbons 
that are capable of resisting a great heat, whenever stone 
coal, brown coal, or wood are subjected to what is known 
as dry distillation, i. e., strongly heated out of the air. 
When alcohol, vinegar, ether, and many other organic sub- 
stances that contain hydrogen, are subjected to a high' tem- 
perature, as, for example, passing them through iron tubes 
heated to redness, more or less naphtha is formed. For the 
same reason, this hydrocarbon last named is always present 
in coal tar, wood tar, and similar products obtained from 
organic bodies by the application of great heat. 

ITS OCCURRENCE IN COAL TAR. 

Naphthaline is present in large quantities, up to 8 per 
cent in coal tar, and as this has been consumed in enormous 
quantities for several years past in the manufacture of col- 
ors, of carbolic acid, and of benzole, the amount being esti- 
mated at about six million hundredweight, it may not be 
uninteresting to learn how the naphthaline thus obtained is 
disposed of and made useful to mankind. 

THE FIRST NAPHTHALINE BED. 

This hydrocarbon has been known since 1820, when it was 
first discovered by Garden, but its introduction into the 
arts only dates back about 20 years, when the distillation of 
coal tar in large quantities for the production of benzole, to 
be used in making the aniline colors, began. In order to 
utilize the naphthaline, which was then won as a by-pro- 
duct, attempts were made to make dyes in a total analogous 
way to what they are made from benzole, and by the same 
method3 as those by which the aniline dyes were produced. 
But poor success at first rewarded their efforts. Of all the 
dyes made at that time, only one, the naphthaline red, that 
was discovered by Schiendl, of Vienna, and named by him 
Magdala red to commemorate the Abyssinian victory, 
attracted any considerable attention, on account of its deli- 
cate pink tint and its fluorescence. But at present even 
that dye is almost entirely supplanted by eosine, so that but 
little of it is manufactured now. For a short time a small 
quantity of naphthaline was used in making benzoic acid, 
by a process in which phthalic acid formed the intermediate 
stage. But all these varied uses of it do not consume an 
amount at all proportioned to the great quantity of it that is 
made, so that it became necessary, in order to get rid of it 
or to make any use at all of it, to burn it and convert it into 
fine lampblack that can be used for India ink and varnish. 

In this, as in many other waste products furnished by the 
great industries, the progress of science points out a road 
that is likely to lead to a rational utilization of it. Although 
at present the naphthaline obtained in making gas from 
coal and in working up coal tar, is not all used economi- 
cally, still the quantity which is either used directly or con- 
verted into valuable products is very considerable, and 
daily increases. 

ITS PREPARATION PROM COAL TAR. 

Before taking a survey of the naphthaline industry of the 
present, let us briefly consider the method by which the 
hydrocarbon is separated from the coal tar, and purified. 
The tar is first distilled in wrought iron boilers, which are 
provided with covers and pipes to carry off the vapors, 
which are carefully cooled and collected. 

First come over low boiling oils and ammoniacal water; 
next follows the "light oil," called so because it floats on 
water; then a product which sinks in water, and hence 
called " heavy oil." A portion of the latter solidifies to a 
buttery mass of a green color. This is very valuable 
because it contains anthracene, the starting point in making 
artificial alizarine, and hence also called anthracene oil. 
The residue remaining in the kettle is drawn off, and when 
cold forms a brilliant black pitch, used under the name of 
artificial asphalt for street pavement, for making pipes, and 
numerous other purposes. 

The latter portion of the light oil and the earlier portion 
of the heavy oil furnish the material from which naphtha- 
line is made. When this product is cool, the naphthaline 
gradually separates and is freed from the oily contamina- 
tions by filtering and pressing out. Since the hydrocarbon 
always contains basic and acid bodies, they are to be 
removed by sulphuric acid and caustic soda lye. Finally, 
the purified substance is subjected to distillation or sublima- 
tion, when it is obtained in a pure white condition. 



IN CARBURETERS. 

In this condition the naphthaline is ready for use, as, for 
example, to increase the illuminating power of gas. For 
this purpose, small lamps have recently been constructed 
which have a small metallic capsule to hold the naphtha 
line. The gas that is to be carbureted is passed through 
the hydrocarbon, when it becomes charged with the vapors, 
and then passes to a burner where it is ignited. The flame 
heats a metallic plate which is connected with the metallic 
capsule above mentioned, so as to vaporize the naphthaline 
more rapidly, and thus increase the brightness of the gas 
flame. 

AS AN ANTISEPTIC 

Naphthaline has recently found a new and important use 
in medicine. It has been found that this hydrocarbon is an 
excellent antiseptic, which kills fungi and bacteria in a 
short time. For surgical bandages and in contagious dis- 
eases, so far as experiments have been made, it has answered 
an excellent purpose, and seems well adapted to replace in 
many cases those antiseptics now so much used, namely, 
carbolic and salicylic acids, and iodoform. It has one great 
advantage over carbolic acid, being absolutely free from 
poison, and can therefore be used in any desired quantity 
without causing any disturbance. It also surpasses all other 
antiseptics in cheapness. As 100 kilos of pure naphthaline 
can be bought for 60 marks (about 7 cents per pound), there 
is no doubt that it will soon find general use for medical 
purposes. 

TO DESTROY MOTHS. 

The lower animals are easily driven away or killed by the 
vapors of naphthaline, and it has been used for a long time 
as protection against moths, both in museums, especially in 
collections of beetles, and in the household. Recently, it 
has been used with success in the itch, and in general it can 
be used for all kinds of vermin and insects, especially in 
summer. 

NAPHTHALINE DTES. 

All these uses are, however, insignificant, both in quantity 
and multiplicity, in comparison with its use in making dyes, 
for which purpose several thousand kilogrammes are used 
daily. The reds are the chief dyes made from naphthaline, 
but yellows and blues are also produced. Among the for- 
mer, especially, are the numerous representatives of eosine, 
and the azo-dyes, which are so abundant in the trade, and 
by their excellence threaten to supplant cochineal, just as 
artificial alizarine from the anthracene of coal tar has crip- 
pled the madder industry, which a few years ago was so 
flourishing in southern France. 

It is worthy of remark that these artificial dyes made 
from naphthaline were not discovered " by chance," but are 
the result of extensive scientific investigations. This again 
shows what an advantage it is to science and to industry 
when theory and practice go hand in hand, and mutually 
aid and sustain each other. While science is aided by indus- 
tries that furnish her with materials to investigate, she, on 
the other side, points to valuable methods of utilizing dis- 
coveries, and of making use of what would otherwise be 
waste products. Thus she has indicated rational uses for 
naphthaline that had formerly been an almost useless pro- 
duct of the aniline color industry, which was only in the 
way, and a nuisance. 

With the entrance of naphthaline into the circle of other 
coal-tar products which can be converted into magnificently 
colored substances, we approach the fulfillment of the hope 
of those enthusiasts who would celebrate, in the artificial 
dyestuffs from coal-tar, the resurrection of the colors of the 
flowers of an early vegetation now submerged and con- 
verted into coal. — Humboldt. 



Poisonous leaves. 

Beset as children and the ignorant are by dangers which 
they cannot measure and can hardly be blamed for falling 
into, it is a wonder rather that they so seldom incur fatal 
consequences than that they should sometimes eat leaves of 
an injurious character. The only safe rule for children to 
observe is never to eat anything that they have not been 
positively assured is wholesome by their parents. 

No doubt it is an excellent thing tli'at children should be 
so well nourished as to remove to a large extent the tempta- 
tion to eat wild leaves. Moreover, modern gardening has 
brought into perfection so many table vegetables that we 
are enabled to enlist a natural dislike to the juices of uncul- 
tivated plants on the side of caution, as compared with the 
pleasantness of the wholesome green meat of home. But 
children sometimes will stray on a ramble, and become hun- 
gry when at a distance from " shops " or home, and thus it 
cannot be useless to know what are the more dangerous 
kinds of leaves which must be avoided by all who wish to 
preserve their lives. The strongest barriers of prohibition 
we can erect should be placed to protect the young from 
their own heedlessness, which at times leads them to do all 
forbidden things and to test all maxims and commandments, 
disobedience to which is supposed to entail divers pains and 
penalties. 

Some of our most admired flowers, which we should least 
willingly banish from cultivation, are associated with green 
leaves of a very poisonous character. The narrow long 
leaves of the daffodil act as an irritant poison; the delicate 
compound leaves of laburnum have a narcotic and acrid 
juice which causes purging, vomiting, and has not unfre- 
quently led to death. The narrow leaves of the meadow 
saffron or autumn crocus give rise to the utmost irritation 
of the throat, thirst, dilated pupils, with vomiting and purg- 



ing. The dangerous character of aconite or monkshood 
leaves is doubtless well known, but each generation of chil- 
dren requires instruction to avoid above all things these 
large palm-shaped leaves, dark green on the upper surface. 
The utmost depression, often blindness, tingling all over 
the body, parching and burning of the throat and stomach, 
are some of the horrible symptoms which are preludes to 
death from this most deadly of vegetable poisons. Almost 
equally desirable is it to avoid the large ovate leaves of the 
foxglove. The heart has been known to be depressed so 
exceedingly by the action of these leaves as to beat only 
seventeen times a minute, with the pupils of the eyes 
widely dilated. In a case of this kind it cannot be too for- 
cibly recollected that the sufferer should be kept strictly 
lying down, to save the strength of the heart as much as 
possible. The leaves of the pasqueflower (Anemone Pulsa- 
tilla) and of various species of ranunculus (crowfoots) are to 
be named as being injurious, and belonging to attractive 
flowers. 

Leaves of coarse weeds, however, provide an abundant 
quota of danger, but frequently their strong scent and 
bitter or nauseous taste give timely warning against their 
being consumed. Of all our British orders of plants, per- 
haps the umbelliferous order contributes the rankest and 
most widespread elements of danger. The tall hemlock is 
everywhere known to be poisonous, and it is one of the 
most abundant occupants of the hedge. A peculiar 
"mousy" odor can generally be recognized on squeezing 
the leaves, which are deep green in color and trebly com- 
pound, the small lobes being lanceolate and deeply cut. It 
is said that the mousj' smell can be detected in water con- 
taining not more than a fifty-thousandth part of the juice. 
Hemlock is both an irritant to any sore place and a general, 
narcotic poison, producing headache, imperfect vision, loss 
of power to swallow, and extreme drowsiness, with com- 
plete paralysis of voluntary muscles and muscles of respira- 
tion. The water dropwort, too, a flourishing ditch plant; 
the water hemlock (Cieuta virosa), fool's parsley (JEthusa 
cynapium), must be ranked among our most dangerous poi- 
sonous plants belonging to the umbelliferous order. The 
fool's parsley leaves are sometimes mistaken for genuine 
parsley, but ttieir nauseous odor and darker leaves should 
prevent this. The nightshade order is another with danger- 
ous and often extremely poisonous leaves. Indeed, no 
nightshade can be regarded as safe, while the deadly night- 
shade, with its oval uncut leaves, soft, smooth, and stalked, 
are in the highest degree to be avoided. Henbane and 
thorn-apple, again, with their large and much-indented 
leaves, are conspicuous members of the " dangerous classes." 
Holly leaves contain a juice which is both narcotic and 
acrid, causing vomiting, pain, and purging. Even elder 
leaves and privet leaves may produce active and injurious 
irritation when eaten. 

The leaves of the arun or cuckoo pint, large, arrow- 
shaped, and glossy, have often caused death. Two are suffi- 
cient to produce great pain, vomiting, etc. One of the very 
disagreeable symptoms is a great swelling-up of the tongue 
from the amount of irritation; children's tongues especially 
may become so swollen that the swallowing of remedies or 
of emetics is very difficult. In such a case the administra- 
tion of melted fresh butter freely has proved beneficial, and 
after vomiting has taken place freely, strong coffee should 
be given. Savin and yew leaves are both most poisonous, 
yew being narcotic as well as acrid, although it is vulgarly 
supposed that the fresh leaves are not injurious— a mistake 
from which some have suffered. With regard to treatment 
in cases of poisoning by leaves, the principles are the same 
as we mentioned in our article of February 4 last. If no 
doctor is at hand, produce vomiting till all offending matter 
is expelled, and when considerable sleepiness or drowsiness 
has come on give strong tea or coffee, and again bring on 
vomiting; then stimulate and rouse the brain in every possi- 
ble mode, as formerly recommended. 

Finally, we would say do not too readily regard leaves as 
harmless because you may know or hear of cases in which 
no injury has resulted from eating them. From the eating 
of almost every kind of leaf we have mentioned repeated 
deaths have been occasioned, and none of them can be 
eaten with impunity. — Land and Water. 



Salting out Soap. 

The large quantity of salt in the under lyes from which 
soap has been removed by the ordinary method of salting 
out, has hitherto made the recovery of glycerine from it 
either difficult or unprofitable. This suggested the conver- 
sion of the common salt into some other soda salt that was 
not so difficult to remove. Still this conversion presented 
great difficulties. Jaffe and Darmstaedter, of Charlotten- 
burg, therefore concluded to try salting out with other 
salts. [Caustic soda was used long ago for this purpose, 
and we believe is patented in this country. — Ed.] They 
found that the sulphates, especially sulphate of potash, soda, 
or ammonia, could be used with advantage. The under lye 
obtained by salting out with these salts is neutralized with 
sulphuric acid, whereby the excess of caustic soda, neces- 
sarily employed in the saponification, is converted into a 
sulphate. It is then filtered and evaporated, when the sul- 
phates crystallize out. They may be purified and used over 
again for the same purpose, namely, salting out a new 
batch of soap. The glycerine that remains after the salt 
has crystallized out is not so impure but that it can be 
easily purified in the usual manner, viz., distilled in a cur 
rent of steam. 
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RECENT INVENTIONS. 
Novel Fire Box. 

The engraving represents a reversible rotative Are box 
recently patented by Mr. C. K. Villas, of Alstead, N. H. 
This invention consists of a spherical or globe-shape cham- 
ber or box, provided with apertured or slotted covers cover- 
ing opposite openings therein. The advantages claimed for 
it are the easy, clean, and economical method of freeing the 
fire box of ashes and clinkers, rocking the fire box to and 
fro with a crank generally b3ing all that is required. By 
turning it over and 
over the coal will be 
loosened and the ashes 
entirely removed. The 
apertures may be so 
small that very little 
coal can escape with 
the ashes. It will be 
seen that by this im- 
provement the objec- 
tionable process of 
dumping is entirely 
avoided. To remove 
the clinkers the fire 
box is filled with coal 
and reversed, bringing 

the clinkers at the top of the box, where they may be readily 
got at and removed. In this fire box a fire can be built. 
The fire box is filled nearly full of coal, and the fire is built 
on top. The firebox is then reversed, bringing the fire under 
the coal; and in the same way when the fire goes out, with 
the box nearly full of coal, the fire can be built on the top 
and the box reversed. With this fire box a fire can not only 
be readily built, but by opening a check draught and whirl- 
ing the fire box rapidly around the fire can be easily extin- 
guished, leaving the coal free of ashes and ready for another 
fire. With this arrangement a fire need not be kept burning 
longer than desirable at any time, as it can be rebuilt with 
very little trouble. 




Spring Bottom Oil Can. 

In the accompanying engraving is shown an improvement 
in. spring bottom oil cans recently patented by Mr. Xavier 
St. Pierre, of Bullionville, Kev. A partition is placed a lit- 
tle above the bottom of a common spring bottom oil can, 
cutting off a space. A discharge pipe extends from the 
space along the interior of the can to the nozzle, into which 
it discharges through a 
small valve A flexible 
tube that will fall down 
with the oil when the 
can is inverted, and 
has a check valve at its 
free end, is attached to 
a branch of the dis- 
charge pipe near the 
partition. Between the 
partition arid the bot- 
tom of the can is a 
spring to assist the bot ; 
torn in its reaction for 
drawing oil from the 
can through the flexi- 
ble tube. The cork of 
the filling opening has 
a check valve that 

allows air to pass into the can. When the bottom of the can 
is pressed the oil between the partition and the spring bot- 
tom passes out of the discharge pipe, and when it is released 
the reaction of the spring and bottom draws oil from the 
can through the flexible tube and fills the space. This can 
may be used where cans of ordinary construction cannot, as 
in places below the floor, and is more economical, the check 
valve in the nozzle preventing waste. 




Lady's Work Box. 

A lady's work box, in which a large number of small arti- 
cles may be conveniently and handily arranged in a small 
space, has recently been patented by Mr. Hugh S. Dickson, 
of La Harpe, 111. The main part of the box— as shown in 
the annexed engraving— is secured to the wall of a room, 
and to it is hinged a 
swinging cover. At its 
lower end the main part 
of the box is extended 
forward, and the side 
pieces of the cover are cut 
so as to close over the ex- 
tension, the front board 
of the cover reaching to 
the bottom of and inclos- 
ing the extension when the 
box is closed. At the up- 
per end of the box are 
hooks for knitting nee- 
dles, scissors, etc. At the left hand corner, below the hooks, 
is a pincushion, and below this a shelf for thimbles, etc., 
and below this shelf there are three boxes for buttons and 
other articles, and in the lower part of the box there are 
three large compartments. Between the side pieces of the 
cover there are shelves provided with a series of pins for 
holding spools. The work box is very convenient, and 




when closed up occupies but little space, and keeps all the 
articles together and free from dust. 



Button and Button Attachment. 

Mr. John Wilde, of North Attleborough, Mass., has 
recently patented an improved button and means of attach- 
ing the same. The button is made of metal, and concavo- 
convex in form. It is stamped to form two or more radial 
prongs within the outer margin of its body and attached at 
their uncut ends to the body. 
These prongs constitute the 
fastening. To secure the 
button to the cloth the 
prongs, which taper and 
terminate in a point, are bent 
backward at right angles or 
thereabout to the face of the 
button, and projected through 
the cloth, after which they are 
turned or bent over against 
the inner side of the cloth, or 
over a ring or perforated 
disk, answering as a washer, 
around the outer edge por- 
tion of which the pointed 
ends of the prongs may be 
bent, if desired. This clinch- 
es the button securely to its place. The button may be 
made of a separate face and back piece, secured together to 
form a body, and with the fastening prongs struck up out 
of the back piece of the body. 




Improved Trace Carrier. 

A trace carrier for harness, so constructed as to hold the 
side, back, and crupper straps without stitching the straps, 
and without the use of buckles or rivets, has recently been 
patented by Mr. Walter Downing, of Van Orin, 111., and is 
shown in the annexed engraving. The carrier consists of 
an upper and a lower part, held together by a central screw, 
and between these parts 
the hip, back, and crup- 
per straps are firmly 
clamped and held. The 
main portion of the upper 
part is made conical, iind 
is cast with headed hooks 
for holding the cock-eyes 
of the traces, and also has 
an elevated guard to pre- 
vent the lines from catch 
ing on the hooks, and its 
under surface is a flat 

plane, except that a square recess is formed in the center. 
The lower part has formed on its upper surface a square 
stud, which fits in the recess of the upper part, and also 
radial recesses, in which the hip, back, and crupper straps 
are placed, and with extensions formed at their outer ends 
with loops for holding the strap from lateral movement. 
This device is cheap and durable, and may be applied to 
fastening rosettes, uniting the parts of a five-ring halter, 
breast piece for riding bridle and martingale, and various 
other places. 




Gear Coupling for Wagons. 
An improved device for coupling the reach to the forward 
axle of a wagon, recently patented by Mr. Reuben C. Lyon, 
of Centralia, Wis., is shown in the accompanying engrav- 
ing. At the center of the forward axle, and between it and 
the sand-board, is placed a block, the sand-board, block, 
and axle being held together by bolts, which pass through 
them all. A U- 
shaped plate em- 
braces the block, 
and extends to the 
rear, its rear end 
being perforated to 
receive a king bolt, 
which passes 
through the end of 
the reach, which is 
placed between the 
rear ends of the U 
plate. This plate 
is braced by rods 

which hold it firm against lateral movement. The bolster 
is pivoted upon the sand-board by a bolt which passes 
through the bolster and sand-board, and screws into a nut 
sunk into the under side of the sand-board. By this con- 
struction the necessity for boring and weakening the for- 
ward axle for the passage of the king bolt is avoided, and 
the sand-board is supported In the center. 




Fifth Wheel for Carriages. 

Mr. Robert Weber, of Corsicana, Tex., has recently 
patented improvements in the construction of the fifth 
wheels of carriages, by which they are made more cheaply 
and are more readily removed and attached. The under half 
of the circle of the fifth wheel has on its upper side a half- 
round tongue, and the upper half of the wheel has a groove 
of corresponding shape on its under side. The wheel has 
center plates that connect the sides of the circle and rest upon 
the bedpiece of the axle and the head block of the gearing, 



and it is also provided with clips to secure it to the axle bed, 
head block, and reach. If the axle or other parts are to be 




taken off for repairs it is easily done by unscrewing the 
clips, and by this construction the wheel and its connecting 
parts are made very substantial and durable. 



Printer's Quoin. 

Mr. Otto C. Springer, of 588 Detroit St., Cleveland, O., 
has recently patented an improved printer's quoin, which 
is shown in the annexed engraving. The quoin consists of 
three wedges, one bearing on the inner side of the chase, an- 
other against the outer side of the furniture, and the third 
placed between the other two. The outer wedges are about 
the same height as an ordi- 
nary quoin. The middle 
wedge is opposite to, and 
about one-third as thick as, 
the outer wedges. On the 
inner sides of the outer 
wedges are grooves, and the 
central wedge has on it oppo- 
site sides ribs, that engage 
with the grooves of outer 
wedges. On the inner side 
of one of the outer wedges 
is a rack, and in the central 
wedge is a number of holes 

in which to place a key, that is provided near its lower end 
with a pinion to engage with the rack. By turning the key 
in one direction the inner wedge is driven between the outer 
ones, forcing them laterally from each other until the quoin 
is tight in its place, and by turning the key in the opposite 
direction the quoin is released. The quoin is simple, cheap, 
durable, and strong, and is not liable to get out of order. 




Dyeing Glove Leather. 

Hitherto kid and other kinds of glove leather have been 
dyed by hand, the dye being put on with a brush. The 
process is not only slow and tedious, but has the farther dis- 
advantage that the leather has a broad ugly looking border 
on the flesh side, and that in spite of special care a per- 
fectly uniform color is not obtained. To avoid both of 
these, Kristen, of Brunn, makes use of centrifugal force for 
dyeing leather uniformly. The skin that is to be dyed is 
fastened to the center of a rotating horizontal disk; the dye 
is poured on inthejmiddle, and by arapid rotation of the disk 
evenly distributed over the surface of the skin. The disk 
can be rotated by hand or by machinery, and the dye pumped 
on the skin, or allowed to run down on it from a higher 
reservoir. The excess of dye thrown off the edges of the 
disk run down into a reservoir beneath, and can be dipped 
up and poured on it again until the color is deep enough. 

To carry the operation into practice Kristen makes use of 
a machine that consists essentially of a horizontal revolving 
table, that carries the hide in connection with a pump to put 
on the dye, which is evenly distributed by centrifugal force, 
the excess being caught in a funnel that carries it back to 
the receiver. The whole operation of dyeing each skin does 
not take over ten or fifteen minutes. One man can watch 
and attend to five machines placed together on the same 
shaft, and in twelve hours can easily dye 150 skins, which 
will be perfectly uniform and free from spots. — D. I. Z. 



Weight of a million Dollars. 

Mr. E. B. Elliott, the Government Actuary, has computed 
the weight of a million dollars in gold and silver coin, as 
follows: 

The standard gold dollar of the United States contains of 
gold of nine-tenths fineness, 25 8 grains, and the standard 
silver dollar contains of silver of nine-tenths of fineness, 
412 - 5 grains. One million standard gold dollars, conse- 
quently, weigh 25,80.0,000 grains, or 53,750 ounces troy, or 
4,479 1-6 pounds troy, of 5,760 grains each, or 3,685.71 
pounds avoirdupois of 7,000 grains each, or 1 843-1,000 
"short" tons of 2,000 pounds avoirdupois each, or 1 645- 
1,000 "long " tons of 2,240 pounds avoirdupois each. One 
million standard silver dollars weigh 412,500,000 grains, or 
859,375 ounces troy, or 71,614.58 pounds troy, or 58,928.57 
pounds avoirdupois, or 29 464-1,000 "short" tons of 2,000 
pounds avoirdupois each, or 26 307-1,000 "long'' tons of 
2 240 pounds avoirdupois each. In round numbers the fol- 
lowing table represents the weight of a million dollars in 
the coins named: 

Description of coin. Tons. 

Standard gold coin 1% 

Standard silver coin 26% 

Subsidiary silver coin 35 

Minor coin, flvg-cent nickel , , , , 100 
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ENGINEERING INVENTIONS. 

An improved car coupling has recently been 
patented by Mr. George T. Arnold, of Lancaster, Ky., 
in which a coupling bar is used, that has a short bar 
pivoted in a slot in each of its ends, and so arranged 
that when the bar is set for coupling the short bar will 
project in the line of the coupling bar, for entering the 
link sockets of the drawheads. This socket has a pin 
on one of its sides and a shoulder on the other, against 
which, as the cars are coupled, the short piece of the 
coupling bar is turned into position to draw by a spring 
plate in the bottom of the socket. When the pin is 
pulled out, the short bar is turned into position to un- 
couple by being drawn against the shoulder only. A 
device for holding the pin up for self-coupling by the 
ordinary link is tripped by the link when it enters the 
socket, allowing the pin to drop. 

Mr. William E. Hill, of Big Rapids, Mich., 
has patented a device to steady saw-mill saws, and pre- 
vent the breaking of the saw or guides by a sudden jar. 
The base plate of the saw-guide is bolted adjustably to 
the mill-frame in such a position as to receive the saw 
between the two jaws. To the plate are also attached 
two bearings, to receive the shaft of the guide jaws, and 
by a lever secured to the shaft, the jaws can be turned 
to bring them nearer or farther from the timber. One 
of the jaws is adjustable, so that the space "between them 
may be adapted to the thickness of the saw. On a 
hand wheel shaft, placed at right angles with the guide 
shaft, is secured an eccentric which worlcs between two 
lugs secured by jam nuts to the guide shaft. By this 
device the saw guide may be moved laterally in either 
direction. Between the jam nuts and the lugs are in- 
terposed elastic washers that prevent the saw or guide 
from being broken by a sudden jar. 

A car coupling that is certain in its action, 
cheap, and durable, has been patented by Mr. William 
Hallett, of Truro, Nova Scotia. Back of the throat of 
an ordinary drawhead is a recess in which is a pawl 
that swings up when the ccupling-link enters the recess, 
and drops back to a vertical position when the link has 
passed in. On the top of the drawhead, over the 
pawl, are projections which are perforated for the 
passage of pins. To the lower pin the pawl is pivoted, 
and to the upper one a tumbling weight that is con- 
nected to the pawl is pivoted by a small chain. The 
tumblers are of greater weight than the pawls, and 
when turned so that their center of gravity passes the 
pivot, their weight will elevate the pawls and disengage 
the coupling-links. 

Mr. Thomas F. Witherbee, of Port Henry, 
N. Y., has patented a regulator for blowing engines, by 
which a given supply of air may be furnished to blast 
furnaces, regardless of the steam pressure or the resist- 
ance of the air. A piston which works in an air cylinder, 
conneded to the blast pipe, is attached to the rod of a 
speed governor which controls the supply of steam to 
the engine. Weights placed upon the rod are so pro- 
portioned as to represent a given number of revolutions 
of the engine, and the size of the air cylinder is propor- 
tioned as required to vary the governor rod according 
to the variations in the air pressure. To the piston rod 
is also attached a piston which works in a steam cylin- 
der connected by a pipe with the steam generator, the 
steam and air cylinders being of proper relative propor- 
tions. In operation, if the air pressure increases, the 
pieton .of the air cylinder is pressed down, causing 
more steam to be admitted to the engine, and if the 
steam pressure increases, it causes the piston in steam 
cylinder to move up and shut off steam to the extent 
required to keep down the revolutions. 

A car coupling of great strength and dura- 
bility has been patented by Mr. Leslie Long, of Sub- 
lette, 111. The front end of the drawhead is of the 
usual construction. Two levers that extend from the 
front to near the back end of the drawhead are pivoted 
near their middle in its upper and lower sides, and to 
their front ends pivoted pins that work in the pin holes 
of the drawhead. The inner ends of the pins bend 
slightly backward to form hooks, and spiral springs at 
their outer ends keep the hooks pressed toward each 
other. The inner ends of the levers connect by chains 
to a windlass, whose shaft has bearings in the draw- 
head, and at its outer end lias a hand wheel by which 
the windlass is operated. The coupling bar, which has 
a double hook at each end, is forced into the drawhead 
of the other cars between the pin hooks, which, after 
the barbed part of the coupling bar passes them, are 
immediately forced into their former places by their 
springs, preventing the coupling bar from being with- 
drawn. 

Messrs. William H. Stewart and Emery J. 
Chapman, of Denver, Col., have patented a novel and 
efficient device for removing sediment from the bottom 
of holes being drilled in rock. A tube that is threaded, 
and has a series of notches at its lower end, has also at 
this end a series of upwardly projecting funnel shaped 
cups. The upper end of the tube is removably at- 
tached to an air compressor. The tube is placed in the 
drill hole, and when the air compressor is operated, the 
compressed air is forced through the lower end of the 
tube. The air strikes against the sediment at the bot- 
tom of the drill hole and carries it upward, when it falls 
back and the greater part drops in the cups. When the 
cups are tilled the tube is drawn up and emptied. The 
operation is repeated until the sediment is removed. 

A coupling device, especially adapted for 
use on freight cars, has been patented by Mr. David B. 
Duncan, of New Richmond, O. The drawhead has its 
top and front end open, and the coupling hooks, which 
are alike, have their front edges at such an angle as to 
ride over an abutment, to connect in coupling. At the 
heel of the hook is a lateral cam that forms the abut- 
ment for the engagement of the opposite hook. The 
heel of the hook is pivoted to the sides of the drawhead 
by a bolt from wlilch a link is also suspended. A chain 
secured to each hook connects it with a crank shaft 
journaled in bearings on the end of the car, and turned 
either by a lever at the side of the car, or by a wheel 
placed at the top of the car. When the cars are run 
together, the end of each hook rides over and engages 
with the cam on the he»l of the opposite hook. 



MECHANICAL INVENTIONS. 

An invention by which a stay is provided 
for the body of a buggy, that prevents it from swaying 
backward or forward and at the same time allows the 
body to rise and fall vertically, has been patented by 
Edwin J. Strong, of Powhattan, la. A bent hanger is 
bolted to the bottom of the buggy body, and near its 
lower end is pivoted at its middle a vertical compen- 
sating lever. To the upper end of the lever a rod is 
hinged that is pivotally secured to a brace attached to 
the front end of the reach, and to its lower end is 
hinged a rod of the same length, the outer end of which 
is jointed to an arm secured to the rear axle. As the 
bos moves up and down, the opposite ends of the Jever 
describe opposite curves, and its pivotal point moves 
up and down vertically. 

An improvement in the class of breech- 
loading firearms, in which the dropping down of the 
barrel is made to effect the cocking of the hammers 
by deflecting a cocking lever, has been patented by 
Messrs. John T. Rogers & John Rogers, of Birming- 
ham, Eng. The barrels of the firearm are connected 
by and hinged to the body by a base pin which is of the 
usual construction and placed in the usual position. 
Intermediate pressure levers are placed between the 
part of the barrel beyond the base pin and the cocking 
devices, in such a manner that they can be worked for 
operating the cocking device, without striking the base 
pin or passing its center. When the barrels are de- 
pressed to open the breech in the act of loading, the 
pressure on the intermediate levers at their outer ends 
raises the opposite ends that are beneath the hammers, 
and the hammers are thus thrown back. 



AGRICULTURAL INVENTIONS. 

Mr. Phillip Smith, of Sidney, 0., has 
patented an improved earth scraper, the body of which 
is made of a sheet of steel, struck up to form its sides, 
and an end plate is formed with flanges at its ends and 
on its bottom edge, and is secured to the sides and bot- 
tom of the body, by rivets. Runners are secured on the 
bottom of the scraper by means of screws, that 
are beveled at their ends, and are concaved on their 
under side, to prevent the scraper from sliding around 
when in use. Handles are secured to the outside of the 
scraper by means of staple plates, and bolts which pass 
from the inside of the scraper, through the handles and 
the staple plates, and are secured by nuts on the out- 
side of the plates. The draw bail is attached in any 
suitable manner. 

A convenient and cheap safety tie for cattle 
has been patented by Mr. Merrill J. Worth, of 
Wilton, N. C. A cylindrical stanchion bar, secured at 
top and bottom, is provided with two rings that encir- 
cle it. A metal rod of suitable size and shape has a 
loop at one end which incloses the upper of the rings, 
and the lower is formed into a hook to engage with the 
lower ring of the bar. The hook is provided with a 
spring catch. From the upper stanchion bar, a short 
arm depends that is provided with a pin upon which 
the hook of the bow is placed when the animal is let 
out of the stanchion. With this construction the ani- 
mal tied is restrained in the least possible degree. 

An invention by which ensilage in silos is 
protected from the effects of air has been patented by 
Mr. Charles H. Roberts, of Lloyd, N. Y. The door 
opening of the silo is provided with rabbets to receive 
the ends of the planks used to close it. A piece of 
tarred felt paper, or any fabric impervious to air and 
moisture, is placed against the inner aides of the planks 
in such a manner that the covering overlaps the ends 
of the planks and also laps down on the bottom of the 
silo. The ensilage is packed against the covering as 
the silo is filled, and when it is full a cover of the fabric 
may be spread over the top and the usual planks and 
weights placed above it. 

A cheap and economical power for running 
cotton gins has been patented by Mr. William H. Davis, 
of Verona, Miss. An upright kingpost, journaled in a 
suitable frame, carries at its upper end a horizontal 
wheel grooved on its periphery for a rope or belt. Be- 
low this wheel the kingpost has arms to which animals 
are to be attached. In upright posts in front of the 
kingpost a horizontal shaft is journaled which has a 
large band pulley and a small grooved pulley. Over 
the small pulley the belt from the large drive wheel 
passes, and transmits motion to the shaft and large 
pulley, and from this pulley motion is transmitted to 
the pulley of a gin or other machine by a belt. The 
main belt, as it passes between its pulleys, is supported, 
guided, and tightened by a system of vertical and hori- 
zontal rollers attached to a guide located between the 
two pulleys. 

A plow, in which the height and width of 
the plowshare can be adjusted, has been patented by 
Mr. Matthew M. Beard, of Holmes Co., Miss. The 
front shank of the plow frame has a vertical longitudi- 
nal slot near its middle, and a short distance below this 
is a similar slot that is notched on its edges, and the 
shank also has a rabbet along its outer edge. The 
plowshare has two apertures that correspond with the 
slots in the front shank, and it also has a flange on its 
edge. The plowshare is so placed upon the shank that 
its flange passes into the rabbet of the shank, and bolts 
passed through the slots of the shank, and the apertures 
of the plowshare secure them. The bolts are placed 
near the upper or lower ends of slots, according as the 
share is to be adjusted higher or lower. 

A simple and effective machine for break- 
ing the stalks of cotton plants has been patented by Mr. 
Neill McDuffle, of Kentyre, S. C. A roller about twelve 
inches in diameter, and of such a length as to reach 
over two rows of stalks, has near each of its ends a 
series of sharp radial blades, which arp as long as the 
width of the row. This roller is hung in a frame, so as 
to rotate as it is drawn over the ground. Diverging 
arms are attached to the front side of the frame, which 
gather the leaning stalks, in advance of and into line 
with the blades of the roller, where they are held until 
they are caught by the blades and broken. 

Mechanism for holding gates securely in 
place when opened has been patented by Mr. William 



H. Mills, of Clear Creek, 111. The gate and posts are of 
the usual construction, and to one or both sides of the 
lower part of the forward end of the gate is^ hinged a 
pawl, in such a position that its lower end will rest upon 
the ground. To an eye on the upper side of the pawl is 
secured a rod, the other end of which is attached to the 
forward end of a lever that is pivoted on the top of the 
gate. The hinges of the pawls are so formed that the 
free end of the pawl, when it is raised, will come in con- 
tact with the gate before the eye to which the connect- 
ing rod is attached. A spring presses the forward end 
of the lever down to hold the pawls to the ground, and 
a loop on to the gate can be swung over its rear end to 
hold the parts away from the ground when opening and 
closing the gate. 

Mr. Miles Robinson, of Wichita, Kan., has 
patented a combined drag and sulky plow, by which 
plowing and harrowing may be done at the same time. 
The drag is attached to the outside of an ordinary sulky 
plow frame, and is so constructed that it may be raised 
or lowered to suit the depth of furrow turned by the 
plow, and it may also be swung up out of contact with 
the ground, so as not to interfere with turning or mark- 
ing out the lands. When the drag is set the proper 
height from the bottom of the plow, if the plow is not 
in the ground the drag will be suspended above it, but 
when the plow enters the ground the drag will rest suf- 
ficiently upon the furrows to cause them to be tho- 
roughly harrowed. 



MISCELLANEOUS INVENTIONS. 

A smoke-consuming fireplace has been pa- 
tented by Mr. Mathew Ingram, of Manchester, Eng. 
The main combustion chamber of the fireplace has the 
ordinary front bars, and a solid bottom. Below this 
chamber is an auxiliary combustion chamber, which 
has a door and air valve, and is divided longitudinally 
by a diaphragm, which extends nearly to its door. A 
flue leads from the main chamber to the'auxiliary cham- 
ber, arid from thence under the diaphragm to the main 
chimney flue. A damper is placed in the direct draught 
above the main combustion chamber, and is to be open 
when the fire is started, and when the chimney is suf- 
ficiently hot to create a draught this damper is closed and 
the flue damper opened, and the draughtis taken through 
the auxiliary chamber. This causes the products of 
combustion from the main chamber to pass into the 
auxiliary chamber, where they are mixed with the air 
from the valve in the door, causing them to burst into 
a flame. 

Mr. Carl Beseler, of New York City, has 
patented a device by which a strong light may be 
thrown into the patient's mouth during dental opera- 
tions. The lignt chamber is a sheet metal cylinder, 
which has a downward extension to admit the burner, 
and an upward extensioo.for the escape of the products 
of combustion. In one end of the cylinder is a con- 
caved reflector, and near the other end is a convex lens 
which concentrates the rays of light from the burner. 
On the light chamber is an arm to which mirrors are 
attached, so that the light from the light chamber is 
reflected upon the work to be done, and a shade placed 
on the forward end of the chamber protects the eyes 
of the operator from the light. The head of the stand 
is adjustable vertically, and is provided with a circular 
shelf for holding the dentist's tools. 

Mr. George C. Miller, of Johnstown, Pa., 
has patented an inkstand in which the evaporation and 
thickening of the ink are prevented, and dust and simi- 
lar matter are kept from it. The inkstand may be of any 
suitable form, and is provided in its top with an aper- 
ture, which is closed by a lid pivoted to the under side of 
the top, and a weight attached to the lid retains it closed. 
An angular arm projects from the top toward the right- 
hand side of the inkstand, and when the pen is to be 
dipped into the ink the arm of the lid is pressed down- 
ward by the little finger of the hand holding the pen, 
carrying with it the lid, and the pen is passed into the 
ink, but when the hand and pen are withdrawn the 
weight closes the lid automatically. 

Annie S. Evans, of Kingston, Can., has 
patented a device by means of which sick and infirm 
persons may be comfortably raised and supported in 
different postures on ordinary bedsteads. The inven- 
tion consists of a divided and hinged bed bottom, to 
the under side of which braces are hinged, the lower 
ends of which are hinged upon the sideboard. The 
braces at the head of the couch may be made extensi- 
ble, so as to raise the head of the bed bottom higher 
than the center, so that the bottom may be used either 
as a chair or reclining couch. For raising or lowering 
the bed a windlass is journaled on the sideboards of 
the bed, and receives a strap connected to the cross- 
bars of the hinged bed. An adjustable rest is provided 
for the feet. 

Mr. Stephen S. Ward, of Greenfield, Mass., 
has recently patented improvements in the manner of 
attaching the handles to knives and forks, by which 
greater strength and durability are secured. The blade 
of the knife is formed with two outside tangs, having at 
their ends hook-shaped lugs turning inward and back- 
ward, and a middle tang that is shorter, and comes to a 
point at its end. The handle is grooved on its edges 
for receiving the outer tangs and formed with a central 
hole for the middle tang, and also has a cross aperture 
connecting the grooves for the outer tangs, in which 
metal is cast to bind the hooks of the tangs firmly. 
Bolsters and caps may be applied in the usual manner. 

An improved guard for carving-forks has 
recently been patented by Mr. Stephen S. Ward, of 
Greenfield, Mass. The guard piece has its end forked 
to stride the neck of the fork, and at a slight distance 
back of the point of separation is a slot. The device 
which retains the guard to the fork consists of a plate 
spring attached at one end of the neck of the fork, and 
has at its outer end a lip which takes over the bar which 
forms the bottom of the slot in the guard, and retains 
the guard in its closed position. When the guard is 
raised for use the end of the spring enters the slot, and 
the lip prevents the guard from slipping forward. 

An improvement in fastenings for bracelets 
and scarf rings has been patented byMr. Elijah Atkins, 
of Birmingham, Eng. The bracelet is made in two 
parts, hinged together at one end. To the outer 



end of one of these parts are attached two stationary 
catches that are rounded at their ends, and have slots 
on their inner edges. In the outer end of the other part 
are catches consisting of angle plates, having short and 
long arms. From the edges of the short arms lugs pro- 
ject outward, that engage with the slots of the catches 
of the opposite part, and their long arms project through 
the sides of the bracelet. The catches are pressed apart 
by a spring, to engage with the catches of the other 
part of the bracelet when the parts are closed together. 

Mr. William H. Brownell, of Brooklyn, 
N. Y., has patented an improvement in easels by which 
the surface to be painted on can be placed in the most 
desirable position, The support of the easel is a fold- 
ing frame consisting of front standards, supporting legs, 
and notched holding pieces to prevent the frame from 
spreading. An auxiliary frame for supporting the work 
is hinged at its lower end to the front portion of this 
frame, and corresponds with it in width and length 
above its hinges. The inner edges of the upright parts 
of the auxiliary frame are grooved, and slides which 
hold the work move up and down in these grooves. 
Notched bars pivoted to this frame engage with pins on 
the main frame to hold it in position. 

A gauge for use in boring railroad ties for 
the insertion of intersecting bolts, has been patented by 
Mr. Thomas J. Bush, of Lexington, Ky. The main 
frame of the gauge consists of two main baseplates, 
upon which are upright supports and an elevated table 
placed on the supports. The uprights rest on each side 
of the rail, and have at their outer sides lugs to which 
are pivoted swinging jaws for clasping the tread of the 
rail. The base plates have holes near the bottom, 
through which the boring tool passes, and at the outer 
edges are upward extensions to which are attached 
plates in which the boring tool rests, and that are ad- 
justable in all directions, to bring the tool in such posi- 
tion that the holes in each side of the rail will have the 
same inclination, and will properly intersect each 
other. 

A feed water heater, in which the water is 
purified as well as heated, has been patented byMr. 
Robert W. Jones, of London, O. The heater is a hori- 
zontal cylinder divided into two unequal chambers by a 
vertical diaphragm that is perforated near its top and 
bottom. In the larger chamber are pans, one above 
another, having perforated sides, and below the pans is a 
grating, all being suitably supported. The feed water en- 
ters this chamber through a pipe at its top, and the ex- 
haust steam from the engine enters the end of the 
smaller chamber through a pipe in its upper part, and 
through the perforations in the upper part of the dia- 
phragm passes into the larger, and heats the feed water 
as it falls from one pan to another, and causing it to 
deposit the greater portion of the lime held in solution. 
The water then flows through the lower part of the 
diaphragm to the small chamber and, becoming further 
heated, is taken out to the boiler. 

A device by which the axles and boxes of 
cars are prevented from being heated has been patented 
by Mr. Henry Bouchard, of St. Elmo, Ala. A rota/y 
fan secured to the lower face of one of the trucks is 
driven by a belt that passes over a pulley on one of the 
car axles. To the nozzle of the fan is secured a rubber 
tube that is attached at its outer end to a pipe secured 
to the bottom of the car. From this pipe rubber tubes 
lead to pipes that open into the car axle boxes. Branch 
pipes also lead up from the main pipe through the floor 
of the car. When the car is in motion the fan is rotated 
and air forced into the car, cooling and ventilating it, 
and is also forced into the axle boxes, keeping the axle 
cool. A small lubricating box, that has on its upper sur- 
face a semicircular bearing for the passage of the axle, 
has between its lower face and the bottom of the axle 
box springs that keep the lubricant contained in the box 
in contact with the car axle. 

Mr. William F. Wellman, of Belfast, Me., 
has patented an improved table leaf supporter that 
locks itself automatically when raised, and can be un- 
locked readily in case the leaf is to be lowered. One 
end of a bar is pivoted to the under side of the leaf of 
the table, and its opposite end is pivoted to a bar twice 
as long as this bar, the outer end of the longer bar being 
pivoted to the lower edge of the rail between the table 
legs. A keeper rod is secured to the upper surface of the 
longer bar, and extends from the lower end to the mid- 
dle of the bar. A spiral spring is attached at its ends to 
the underside of the table leaf and to the keeper, on 
which it moves up and down. The joint of the long and 
short bars will pass a trifle above a right line when 
the leaf is raised, and the spring holds it in this con- 
dition until it is drawn down, when it slides along the 
keeper until it is at the lower end, and the leaf hangs 
down perpendicularly. 

An invention to provide a means by which 
doors may be readily raised or lowered on their sheaves 
has been patented by Mr. Isaac Somers, of Detroit, 
Mich. The sheave is inclosed in a casing formed of 
angle plates, concaved on their faces, and having flanges 
for screws, and it is journaled in a saddle that slides in 
ways on the inside of the casing. Above the ways in 
which the saddle moves is a projection, and between 
this and the upper end of the saddle a wedge is placed 
by which the sheave can be adjusted. The wedge is 
moved for adjustment by means of a thumbscrew, the 
inner end of which engages with the wedge. The casing 
is let into a recess made in the lower corner of the door, 
and it is only necessary to turn the thumbscrew in one 
direction or the other to raise or lower the door as 
desired. 

Mr. David Grubb, of Union, Ind. , has 
patented improvements in the class of wagon brakes in 
which the brake is applied by the animal's holding 
back upon the tongue. A plate is secured on top of the 
rear hounds of the wagon, which supports the brake 
bar and to which it is hinged. The two ends of a forked 
arm are secured near the ends of the brake bar, and the 
closed end of the fork connects with the rear end of the 
wagon tongue. The tongue is constructed and arranged 
with the front hounds, so that when the horses hold back 
against it the rear end presses against the front end of 
the forked bar and operates the brake. By a peculiar 
construction of the head of the wagon-hammer, when 
it is turned to the rear, the tongue cannot press the 
brake, and the wagon can be backed without applying 
the brake. 
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The first steel pens that were made were sold at an 
English shilling each. Esterbrook's can be bought by 
the gross at a rate considerably less than one cent each. 

Send for illustrated catalogue of Electrical Instru- 
ments, Supplies, and Books for Electricians and Ama- 
teurs. I. N. Hopkins & Co., 267 Broadway, New York. 

Books for Engineers. Catalogues free. E. & F. N. 
Spon, ii Murray Street, New York. 

A Draughtsman and Patternmaker desires a perma- 
nent place. Can furnish good references. Have been 
in charge of these departments. Address C. F. S., Mauch 
Chunk, Carbon County, Pa. 

Carbon Plates. P. Bowe, 48 E. R. Av., Jersey City, N. J. 

Automatic Planer, Knife Grinders, best Solid Emery 
Wheels, Machines to run Emery Belts, etc. All warranted 
satisfactory. Amer. Twist Drill Co., Meredith, N. H. 

See Bentel, Margedant & Co.'s adv., page 93. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon. a4 Columbia St., New York. 

The Berryman Feed Water Heater and Purifier and 
Feed Pump. I. B. Davis' Patent. See illus. adv., p. 93. 

50,000 Sawyers wanted. Your full address for Emer- 
son's Hand Book of Saws (free). Over 100 illustrations 
and pages of valuable information. How to straighten 
saws, etc. Emerson, Smith & Co., Beaver Falls, Pa. 

For Pat. Safety Elevators, Hoisting Engines. Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie'sad. p. 94. 

Bostwick's Giant Riding Saw Machine, adv. .page 93. 
Gould &Eberhardt , s Machinists' Tools. See adv., p. 92. 
Centrifugal Pumps, 100 to 35,000 gals, per min. Seep. 92. 

Barrel, Key, Hogshead, Stave Mach'y. See adv. p.94. 

For Heavy Punches, etc., see illustrated advertise- 
ment of Hilles & Jones, on page 93. 

Red Jacket Adjustable Force Pump. See adv., p. 94. 

Vertical Engines, varied capacity. See adv., p. 93. 

Renshaw's Ratchet for Square and Taper Shank Drills. 
The Pratt & Whitney Co., Hartford, Conn. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville.- Pa. See p.94. 

For best low price Planer and Matctier. and latest 
improved Sash, Door, and Blind Machinery, Send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

Woodwork'g Mach'y. RollstoneMach.Co. Adv., p. 92. 

The only economical and practical Gas Engine in the 
market is the new "Otto " Silent. built by Schleicher. 
Schumm & Co., Philadelphia. Pa. Send for circular. 

The Porter-Allen High Speed Steam Engine. South- 
work Foundry & Mach. Co. ,430 Washington Ave., Phil. Pa. 

4 to 40 H. P. Steam Engines. See adv. p. 94. 

Mr. T. D. Lockling, Can., U. S. Consul, Panama, U. S. 
Colombia, will sell the whole or a portion of his patent 
for umbrellas, n ,illustrated in lastiissue. 

For second-hand engines and boilers, address Young 
& Locke, Titusville, Pa. 
Drop Forgings. Billings & Spencer Co. See adv., P- 77. 

Cope & Maxwell M'f'g Co.'s Pump adv., page 77. 

C. B. Rogers & Co., Norwich. Conn.. Wood Working 
Machinery of eve*y kind. See adv., page 14. 

Common Sense Dry Kiln. Adapted to drying of all ma- 
terialwhere kiln, etc., drying houses are used. Seep.405. 

Wanted Immediately— A first-class Steel Letter Cut- 
ter. H. W. Gordon, Lynn, Mass. 

Small articles in sheet or cast brass made on contract. 
Send models for estimates to H. C. Goodrich, 66 to 72 
Ogden Place, Chicago, 111. 

The Sweetland Chuck. See illus. adv., p. 62. 
Improved Skinner Portable Engines. Erie, Pa . 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills. Also manufacturers of Solo- 
man's Parallel Vise, Taylor. Stiles &Co.,Riegelsville. N.J. 

Diamond Planers. J. Dickinson, 64 Nassau St., N. Y. 

Electric Lights.— Thomson Houston System of the Arc 
type. Estimates given and contracts made. 631 Arch,Phil. 

Lightning Screw Plates, Labor-saving Tools, p. 52. 

Combination Roll and Rubber Co., 68 Warren street, 
8. Y. Wringer Rolls and Moulded Goods Specialties. 

Pure Water furnished Cities, Paper Mills, Laundries, 
Steam Boilers, etc., by the Multifold System of the 
Newark Filtering Co., 177 Commerce St., Newark, N. J. 

"Abbe" Bolt Forging Machines and " Palmer" Power 
Hammers a specialty. Forsaith & Co., Manchester.N.H. 

List 28, describing 3,600 new and second-hand 
Machines, now ready for distribution. Send stamp for 
same. S.C. Forsaith &Co.,Manchester,N.H.,andN.Y.city. 

Nickel Plating. — Sole manufaclurers cast nickel an- 
odes, purenickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Latest Improved Diamond Drills. Send for circular 
to M. C. Bullock Mfg. Co., 80 to 88 Market St., Chicago, 111. 

First Class Engine Lathes, 20 inch swing, 8 foot bed, 
now ready. F.C.& A.E.Rowland. New Haven, Conn. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. Pictet Artificial Ice Co. (Limited), 142 
Greenwich Street. P. O. Box 3083, New York city. 

Jas. F. Hotchkiss,84 John St., N. Y.: Send me your 
free hook entitled " How to Keep Boilers Clean," con- 
taining useful information for steam users & engineers. 
(Forward above by postal or letter; mention this paper.) 

Steel Stamps and Pattern Letters. The best made. J. 
F.\V.Dorman,21 German St., Baltimore. Catalogue free. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N. J. 

Wood-Working Machinery of Improved Design and 
Workmanship. Cordesman, Egan & Co., Cincinnati, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. E. W. Bliss, Brooklyn, N. Y . 



Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AMERICAN Supplumunt sent to them free. 
The y up pigment contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co .. Publishers, New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Presses & Dies (fruit cans) Ayar Mach.Wks., Salem, N.J. 



NEW BOOKS AND PUBLICATIONS. 

House Drainage and Sanitary Plumbing. 
By Wra. Paul Gerhard. Providence: 
E. L. Freeman, State Printer. 

This report, prepared for the Rhode Island State 
Board of Health, presents in an eminently straightfor- 
ward practical way the principles of a perfect system of 
house drainage as developed by the best sanitary engi- 
neering, and reviews in detail the best results of recent 
invention in the production of sanitary plumbing appa- 
ratus and appliances. The work is illustrated by many 
engravings and diagrams. 

A Treatise on Rivers and Canals, Re- 
lating to the Control and Improve- 
ment of Rivers, and the Design, Con- 
struction, and Development of 
Canals. By L. T. Vernon-Harcourt. 
Oxford: The Clarendon Press. 
The specially valuable feature of this treatise lies in 
the score of plates of part II., which carry numerous 
figures illustrating the plans and more important char- 
acteristics of the principal works for the improvement 
of European and American rivers, the principal inland 
and ship canals of the world, and the various engineer- 
ing devices employed in this class of works. Without 
attempting to be exhaustive this part of the treatise 
embodies a vast amount of information not easily acces- 
sible elsewhere. The text is a plain matter-of-fact 
statement of well established principles, with concise 
descriptions of the more recent works of importance on 
rivers and canals. Though intended for the instruction 
of young engineers, the treatise is admirably fitted for 
non-professional reading and reference in connection 
with the great commercial movements of the day. 
Every man of affairs is interested in the works here de- 
scribed, as important factors of national development 
and commercial progress. 

Progress Report of the Mississippi River 
Commission for 1881, with Minority 
Report. Washington : Government 
Printing Office. 

Contains reports of surveys and examinations of the 
Mississippi and its channel during the year 1881, with 
statement of the work or* the same character laid out for 
the current year; works of improvement contemplated 
and the preparations made therefor; remarks on levees 
and outlets; discussions of the Red and Atchafalaya 
rivers, and of the flood of April and May, 1881; remarks 
on borings made and deductions therefrom; upon the 
mutual relations of river sections under varying con- 
ditions of discharge and curvature; remarks on Vicks- 
burg Harbor and Bonnet Carre Crevasse; description 
of improvement works between Cairo and the mouth of 
the Missouri; legislation needed; communication from 
Jas. B. Eads relative to the effects of levees, etc.; also 
voluminous appendices relative to the works of im- 
provementin progress, with many illustrative plates and 
diagrams. Is is a pity the volume lacks an index to 
make the information it carries readily accessible. 

The Gates of the Rivers. A Supplement 
to the "World's Navigation. 
In this privately circulated pamphlet Mr. W. T. 
Stackpole, of Fairbury, 111., says a good many things 
that are true and a good many others that are not intel- 
ligible in the absence of the pamphlet to which this is 
supplementary. The drift of it all would appear to be 
that everything done hitherto by engineers for the im- 
provement of river navigation is wrong, aad that the 
right thing is to be done only with Mr. Stackpole's 
(undescribed) steam channel sweeper. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, i n referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat t.hem. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interesr, 
should remit from$l to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Sdpplk- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label ttieir specimens so as to avoid error in their identi- 
fication. 



(1) J. B. E. asks: What is the best plan 
for renovating feathers? A. Feathers are now gene- 
rally renovated by exposing them in a tight wooden or 
iron vessel to the action of live steam for an hour or 
more. 

(3) G. F. P. writes: 1. How can I color 
white feathers black for artificial fly making; also the 
same red, brown, and yellow? A. For black, dissolve 
half an ounce logwood extract in a quart of water and 
boil in this for half an hour; then put into a little water 
with two poundsof iron sulphate. Finally rinse in run- 
ning water. Repeat if necessary. For the other colors 



use the appropriate soluble aniline or coal tar dyes in 
hot water. 

(3) N, K. W. asks: 1. What is the con- 
tents of the Babcock fire extinguisher, and how is it 
made? A. A strong aqueous solution of bicarbonate of 
soda, and a leaden cup full of oil of vitriol (sulphuric 
acid). When this cup of acid is inverted into the soda 
solution sulphate of soda is formed and carbonic acid 
(gas) is liberated in large quantities. The reaction is 
represented as follows: (HNaC0 3 ) 2 -f H2S0 4 = Na 2 S0 4 + 
2H 2 0-|-2C0 2 . When the materials are quite pure 81 
ounces of the bicarbonate reacting with 48 ounces of 
sulphuric acid produce 44 ounces of the gas. 2. Can 
you tell me how I can apply electricity to cause a wheel 
to revolve? A. See article on dynamo machines in 
Supplement, No. 161. 

(4) M. A. S. asks: Will you kindly answer, 

in your Answers to Correspondents column, what shall 
I use for a cheap good hard solder for German silver; it 
must stand some hammering? Also, what proportion 
must I use for a silver solder for above? In a recent 
issue you had, under the head of alloys, a solder for 
German silver: German silver, 5 parts; tin, 4 parts. I 
tried it, but it is as brittle as glass, also varied the pro- 
portions with same results. A. Coin silver, 2 parts; 
good sheet brass, 1 part. This is equivalent to silver, 
24 parts; copper, 9 parts; zinc, 3 parts. This makes a 
tough, malleable, and fairly white solder for German 
silver; but, as German silver varies much in its compo- 
sition, and also its melting- point, if required for an 
easy flowing solder, the above can be varied by adding 
very small portions of zinc and tin, say one-twentieth 
of the whole weight for each, until you get the required 
melting temperature. If you had used two parts zinc 
in place of its equivalent of tin, in your trial, you would 
have a better solder, but not equal to the above for 
malleability. 

(5) L. C. asks: How many Atlantic cables 
are there and between what points are they laid? A. 
Between Heart's Content and Valentia, 3; between 
Torbay and Ballingskillys, 1; between Duxbury, Mass,, 
and Brest, 1; between Cape Cod and Brest, 1; between 
Canso and Penzance, 2; total, 8. 

Minerals, etc — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

M. M. S.— The ore is of little value in its crude state. 
If roasted slightly, ground, bolted, and barreled pro- 
perly it might bring fifteen dollars a ton in New 
York. "Unlabeled samples in spool cotton box are 
argillaceous lime carbonate selvage, with an incrustation 
of iron sulphide, possibly containing a little gold. An 
assay would be advisable.— W. M. E.— It is an impure 
hornblende rock, and probably contains nothing of 
value.— A. E. N.— Sample of "fiber" received but no 
letter.— H. Z.— Hematitic argillite, containing a small 
quantity of molybdenite.— S. F. P.— It is an antimonial 
silver sulphide. If the small sample in any way repre- 
sents the body of ore the property will prove very valu- 
able.— G. M. M— The imperfect mixture is.probably due 
to an over burden of carbon in part of the charge, a 
cold pot and overquick tap, otherwise the metal would 
be of uniform texture.— E. J. F — Both are impure 
silicious earth, useful for some polishing purposes and 
glass and enamel making.— J. B. W.— It is galena— lead 
sulphide— the principal ore of lead. — C. M. C. — 1. 
Chiefly hornblende. 3. An argillaceous rock inter- 
spersed with hornblende. 2. Chiefly hornblende. — P. 
P.— It is copper containing a small per cent of iron 
—not native. The ore from which this was produced 
may be found in the vicinity. As an ore of copper it is 
valuable.— W. M. R.— It is a partially altered iron sul- 
phide — possibly contains traces of silver. An assay 
would be necessary to determine this.— R. S.— It is a 
kaolin containing a small per cent of calciferous mat- 
ter. We would advise an analysis. 



[OFFICIAL.] 

INDEX OF INVENTIONS 

JOR WHICH 

Letters Patent of the United states were 
Granted In tlie Week Ending 

July 18, 1882, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 



A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent issued 
since 1866, will be furnished from this office for 25 cents. 
In ordering please state the number and date of the 
patent desired and remit to Munn & Co., 261 Broad- 
way, corner of Warren Street, New York city. We 
also furnish copies of patents granted prior to 1866 ; 
but at increased cost, as the specifications not being 
printed, must be copied by hand. 



Abdominal bandage, W. Teuf el 261,494 

Anchor, mushroom, A . A. Goldsmith 261,334 

Auger, earth, S. H. Horn 261,154 

Automatic brake, N. W. Bissell 261.424 

Awning. J. H. Parker 261,171 

Axle, vehicle, H. M. Keller 261,468 

Bag and sail tie, J. L. Vandermark 261,501 

Bag holder, J. Holekamp 261,458 

Ballot box, S. T. Bacon 261,509 

Bath. See Electric bath. 
Battery. See Secondary battery. 

Bed bottom, T. P. Glody 261,148 

Bed, cot, A. H. Frost. 261,331 

Bedstead, folding, S. S. Burr 261,305 

Bell, electric, H. B. Porter 261,172 

Bending machine, J. Christiansen 261,429 

Bicycle, B. P. Gooley 261,136 

Billiard cue tip, G. M. Hammond 261,448 

Binder, temporary, C. P. Cody 261,310 

Blacking box, C. W. Hart 261,226 

Blank clip, W. W.Prichard 261,173 

Blind, inside window, R. Pisak 261,382 



Blower, fan, E. F. Schneider 261,389 

Blower for fireplaces and stoves, adjustable, G. 

W. Geissenhainer 261,221 

Board. See Electrical switch board. 
Boat. See Life boat. 
Boiler. See Steam boiler. 

Boiler cleaner, J. E. Mendenhall 261,468 

Bolt casing, H. B. Ives 261,233 

Book, manifold order, J. S. McDonald 261,245 

Boot or shoe heel, Christensen & Lund 261,428 

Boot or shoe heel, M. B. Wood 261.414 

Boot strap, J. B. Belcher 261,125 

Boots and shoes, apparatus for cleaning and pol- 
ishing. G. H. Ellis 261,211 

Bottle pouring and dropping attachment, G. H. 

Freeman 261,330 

Bottle stand and reflector, B. Ockelmann 261,250 

Bottles, applying wire cork fastenings to, E. A. F. 

Moses 261,246 

Box. See Ballot box. Blacking box. Journal 

box. Locomotive Are box. 
Brace. See Chair brace. 
Bracket. See Galley bracket. 
Brake. See Automatic brake. Car brake. Vehi- 
cle brake. Wagon brake. 
I Brick or tile and mould for its manufacture, S. E. 

| Loring 261,364 

: Bridle bit, J. & C. Taylor 261,278 

Brush bunching machine, L. Strickel 261,273 

Bucket, dinner, S. Winkler 261,506 

Buggy spring, W. D. Ament 261,293 

Burner. See Vapor burner. 

Button and method of attachment, J. Cadbury. . . 261 .204 

Button fastener, J. C. F. Dick 261,317 

Calendar, H. S. Hack 261,225 

! Camera. See Photographic camera. 
Can. See Sheet metal can. 

Cane shredder, sugar, J. Parker 261.478 

Canister, measure, and bucket, C. F. Stites 261,493 

Car brake and starter, street, R. F. Bridewell 261,426 

Car coupling. F. W. Brooks 261.301 

Car coupling, R. H. Dowllng 261,438 

Car coupling, W. L. Fisher 261,328 

Car coupling, Gowans & MacMillan 261,444 

Car coupling. J. A. Porter 261,479 

Carcoupling, E.L. Tilton 261,496 

Car coupling, C. Troup 261.184 

Car starter, W. S. Dwinel 261,209 

Car starter. G. A. & H. T. Evans 261 ,324 

Car starter. H. C. E. Stilhoff 261,493 

Car wheel. F. D. Tofre 261,183 

Car wheel, N. Washburn 261,192 

Cars, cooling and ventilating, Johnson & McMillan 261,462 

Cars, pinch bar for moving. S. F. Seely 261.392 

Card for chain swivels. C. A. Kenney 261.287 

Carpet sweeper, A. G. Champlin 261,514 

Carriage bow, F. A. Wittich etal... 261.287 

' Carriage, child's, W. E. Crandall (r) 10,158 

Case. See Violin case. 

Ceiling, J. Budd 261,202 

Chain, drive, C. H. Low 261.243 

I Chair. See Railway-rail chair. Reclining chair. 

Chair brace, J. A. Gallagher 261,332 

Check, baggage, C. O. Lynk 261,164 

Chimney top. L. C. Smith 261.398 

Cigarette and mouthpiece, combined, A. L. Mun- 

son 261,169 

Clamp for tank and other hoops, W. H. Wheeler. 261,504 
Cleaner. See Boiler cleaner. 
' Clip. See Blank clip. Hame clip. 

, Clothes pin, W. H. Prouty 261,481 

Coal, device for separating slate, F. B. Parrish. . . 261,381 

Cock, stop, F. Johnson 261,354 

Cockle and seeds from wheat or other grain, 

apparatus for separating, E. Winchester 261,193 

Collar, J. W. A. Cluett 261,433 

Coloring matter from naphthylamine, manufac- 
ture of, C. Rumpff 261,175 

Coloring matter, manufacture of blue and violet, 

Koechlin & Witt 261,518 

Commutator and armature wires, coupling for, J. 

J. Wood 261,288 

Cooking utensil, J. Levy 261,465 

Cooling apparatus, liquid, G. C. Hodgdon 261,453 

Cotton gin, J. Van Zandt . 261,502 

Coupling. See Car coupling. Mowing machine 
knife coupling. Thill coupling. Tongue coup- 
ling. 

Cranial tractor. S. Slater 261,394 

Cultivator, R. L. Turner 261,499 

Curtain roller spring, B. I. Hicks (r) 10,163 

Cutter. S^e Groove cutter. Meat cutter. Straw 
and stalk cutter. 

Cutter head, s. J. &G. J.Shimer 261,266 

Damper, W. Neracher 261,476 

Dental grinding tool. R. Barton 261,198 

Desk, reading, M. E. Moore 261,471 

Digger. See Potato digger. 

Door balance, W. F., Sr., & W. F. Sexton, Jr 261,487 

Doubling machines, tension evener for silk, O. 

Atwood 261,295 

Draught equalizer, J. C. Jones . . . . 261.355 

Draught equalizer, J. H. Knowles 261.361 

Drier. See Fruit drier. 

Drum, heating. D. Orth 261,379 

Dust arrester, CM. Hardenbergh 261,449 

Dwelling, B. R. Hawley 261.227 

Eccentric. G. T. & D. W. Metcalf 261,470 

Electric bath, W. W. Karshner 261,235 

Electric light apparatus, H. A.Seymour 261,262 

Electric light mast, H. A. Seymour 261.260 

Electric lighting and power distributing system. 

Starr& Peyton. 261,490 

Electric lighting systems, thermostatic cut-ont 

for, H. A.Seymour 261,265 

Electric machine, dynamo, D. A . Schuyler 261,390 

Electrical illumination, incandescent. J. H.Irwin, 261,351 
Electrical switch board for metallic circuits, T. N. 

Vail 261.187 

Electrodes, smoothing and polishing the surfaces 

of carbon, C. W. Brown 261,511 

Elevator. See Power elevator. Water elevator. 

Elevator shaft, S. W. Willard 261,286 

End gate fastening, Ii. M. Fitch 261,146 

Engine. See Rotary engine. 
Evaporator. See Sap evaporator. 

Evaporator, J. C. Gunn 261,447 

Fat from bones, method of and apparatus for ex- 
tracting, W. Schneider 261,259 

Fence. D. B. Van Dorn 261,281 

Fence and post, iron, R. Kennard 261,464 

Fence, barb wire, A. J. Upham 261.185 

I Fence post, metal, Hugill & Smyth 261,230 

I Fence post, metallic. P. Hayden 261,346 

Fencing barbed, G. Elsey 261,212 

Filter, water, S. Adams 261,119 

Fireannihilator, I. Kitsee 261,238 

Fire escape, F. A. A'Neals 261,121 

Fire escape, G. J. Crikelalr 261,137 

Fire escape ladder, F. G. Johnson 261,158 

Fire extinguishing and alarm apparatus, W. 
I Neracher 261,475 
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Fishing float, O. G. Wilson 261,505 

Flavoring extract for sirup .and sugar, J. Daily. . . 261,315 

Foghorn, O.C. Hansen 261.343 

I'og signal, W. R. Close 261,135 

Food, desiccated and powdered, W. Ewaldt ,. 261,214 

Frame. See Piciure frame. 

I'ruit drier, A. R. Gayhart 261,220 

Fruit drier tray, G. R.Cheesman 261,307 

Fruit gatherer, T. W. Hentz 261,153 

Furnace. See Smoke consuming furnace. 
Furnaces and converters, etc., compound for use 
in manufacture of linings, plugs, and tuyeres 

for, Clappfc Griffiths 261,430 

Gauge. See Micrometer gauge. 

Galley bracket. B. A. Marvin 261,368 

Gas and water fittings, manufacture of, S. Duffleld, 261,320 
Gas, apparatus for the manufacture of illuminat- 
ing. A. Wittamer 261,507 

Gate. See Metallic gate. 

Generator. See Steam generator. 

Glass. See jelly glass. 

Glass imitation atone for jewelry, Sprague & 

Kipling 261,402 

Glass, machine for transferring the grain of wood 

upon, J. Budd 261,203 

Governor for shifting eccentrics, W. A. Clark 261,432 

Grain binder, H. J. Clark 261,431 

Grain meter, R. H. Bdmiston 261,516 

Grain meter, C. Reuther 261,257 

Grate, G. B. Mershon 261,875 

Grinding mill feeding device, W. D. Gray 261,337 

Groove cutter. W. F. & J. Barnes 261,197 

Guard. See Hatchway guard. 

Hair, bleaching. J. stein 261,270 

Halter loop, metallic, S. Logan 261,242 

Hame clip, B. D. Cole 261,311 

Hammer, C. J. Grellner 261,338 

Hammers, die for forming, C. J. Stannard 261,489 

Harness loop, H. Lelbe 261,240 

Harrow, sulky, J. W. Rush 261,386 

Harvester, S. p, Maddin 261,367 

Harvester, self-binding, C. Wheeler. Jr 261,285 

Hat bats, perforated plate for forming, S. C. 

Palmer 261,380 

Hats, manufacture of fur-faced, W. B. Doubleday, 261,437 

Hatchway guard, elevator, Byers & Taylor 261,133 

Hay press, Q. Brtel 261.323 

Hay rake and loader, O. D. Thompson 261,406 

1 1 ay raker and loader, A. Vose (r) 10,164 

Head protector, R. VV. Turner 261,408 

Heat generating apparatus, "VV. B. Prall 261,480 

Heel-shave holder, J. Jaquet 261,353 

Hinge, J. B. Gowen 261,150 

Hitching strap, J. B. & W. A. McMechan 261,467 

Hoe and seed planter, combined garden, J. R. Gil- 
bert 261,147 

Hoes, manufacture of, S. Duffleld 261521 

Holdback iron for carriages, W. P.Gibson 261,223 

Holder. See Bag holder. Heel-shave holder. 
Lamp holder. Lead and crayon holder. Pil- 
low sham holder. 
Hook. See Safety hook. 

Horse brushing apparatus, K L. King 261,160 

Horse power, G. W. McVay 261,373 

Hub attaching device, G. K. Farrington 261,326 

Hydrant, J. Stone 261,272 

Ice conveyer, A. Hunt 261,231 

Inhaler. M. Sonvielle '. 261,400 

Insect destroyer, J. E. Blnkley „....'.... 261,127 

Iron. See Holdback iron. Whiffletree iron. 
Jack. See Pegging jack. 

Jelly glass,. J. Bonshire -.261,131 

Jewel setting, H. Huestis 261,350 

Joint. See Pipe -joint. Railway joint. Railway 
rail joint. Stove pipe joint. 

Journal box. F. H. Sweet 261,274 

Kneader, dough, Walker & Durand 261,283 

Knife, A. W. Speery 261,401 

Knitting machine. A. Wrightson 261,508 

Knitting machines, yarn tension device and take- 
up for, W.H.Abel 261,115 

Ladder, step, G. T. Lape 261,239 

Lamp, automatic incandescent electric, W. L. 

Voelker 261,503 

Lamp, electric, J. J. Wood 261.289 

Lamp, electric arc, C. J. Van Depoeie 261,280 

Lamp fixture, electric, D. N. Hurlbut 261,157 

Lamp globes, device for cleaningelectric, J. Jame- 
son 261,234 

Lamp holder, A. Roelofs 261,385 

Lamp, incandescent, H. A. Seymour 261,263 

Lamp, multiplex electric, H.J. Mailer 261,472 

Lamps, carbon for electric, H. A. SeymOur . 261,264 

Lamps, carbon for incandescent, H. A. Seymour. 261,261 

Lantern, electric. J. II. Irwin 261,352 

Last and jack, metal, S. Mawhinney 261 ,165 

Latch, gate, I.J oyner 261,356 

Lathe, turret, P. W. Relnshagen 261,383 

Laundry heating and drying apparatus, C. L. 

Smith 261,267 

Lead and crayon holder, J. Hoffman 261,454 to 261,457 

Lead and crayon holder, R. W. Uhlig 261,500 

Leather cutting machine, J. N. Wake 261.188 

Leather whitening machine, J.B.Clement 261,309 

Letter for signs, raised, W.Neracher . . .. 261,477 

Levers, interlocking, H. F. Cox 261,207 

Lifeboat, D. B. Eddy 261,143 

Lock. See Permutation lock. 

Locomotive tire box, P. A. Nepilly 261,474 

Loom weft-stop mechanism, T. Isherwood 261,232 

Lubricating and preserving steam engines, A. 

Temple 261.180 

Lubricating bearings, apparatus for, H. Reisert... 261,256 

Lubricator, B. McCoy 261,166 

Magneto electric machine, J. B. Blair 261,129 

Marker, harrow, seeder, and roller, combined, J. 

C. Ferree 261,327 

Measuring device or apparatus, L. D.Goodpasture, 261,441 

Measuring grain, machine for, W. R. Edington 261,210 

Meat cutter, J. E. Smith 261.3*7 

Mechanical movement, Somers & Sperry 261,178 

Metallic gate and hinge, P. Hayden 261,345 

Meter. See Grain meter. 

Micrometer gauge. B. H. Bristol 261,201 

Milkskimmer. W. E. Lincoln 261,241 

Milk skimming apparatus, J. M. Baker 261,124 

Mill. See Rolling mill. Windmill. 

Mining shaft ventilator, C. S. Litzenberg 261,466 

Mother-of-pearl and similar substances on metal, 

mounting, C. P. Fest 261,216 

Motion, device for converting reciprocating into 

rotary, J. T. Richardson 261,384 

Mowing machine knife coupling, I, G. Bower 261,299 

Musical instrument key board attachment, G. B. 

Kelly....... 261.360 

Musical instrument, mechanical, W. A. Webber.. 261.413 
Nut lock for. carriage top props. S. H. Raymond.. 261.482 
Offal, etc., apparatus for treating, J. N. B. Bond. . 261,298 

Oil can, J. Kaye 261,357 

Oil press, VV. R. Fee 261,440 

Oiler and holder, watch, F. Gundorph 261,840 

Ore concentrator C. D. Smlthet a! 261,177 



Organ action E. Brown 261,302 

Organ valve, reed. J. P. Richardson 261,483 

Ornamental screen, hanging, etc.. B. Vedder 361.282 

Ox shoes, manufacture of, W. Pearce 261,254 

Pail fastener, A. Burgland 261,304 

Paramne and other petroleum products, process 

of and apparatus for freezing, B. Kells 261,236 

Pegging jack, G. P.Hayes 261,152 

Permutation lock, E. Stockwell 261,271 

Photographic apparatus. T. H. Blair.. 261,425 

Photographic burnisher, H. W. Bray 261,200 

Photographic camera, T. H. Blair 261,130 

Picture frame, B. lirodhag 261,13,! 

Piles, preserving, W. Taggart 261,405 

Pillow sham holder, W. G. Foster 261,218 

Pin. See Clothespin. Tidy pin. 
Pipe. See Sectional pipe. 

Pipe joint, J. L. Dibble 261,141 

Pipe wrench, A. F. Fifleld 261,217 

Pipe wrench, J. B. Sanders 261,486 

Pitcher cover, H. H. C. Arnold 261,416 

Pitcher, ice, J. Brauer 261,199 

Pitcher, molasses, J. Bulluss. Jr..' 261,427 

Planter check-row attachment, corn, J. M. Toy 

etcd 261,279 

Planter, corn, C. J. Lilloe 261,162 

Planter, peanut, J. R. Ayres 261.418 

Plastic and other materials, process of and appa- 
ratus for compressing, Hemje &Brecht 261,228 

Plow, gang, B. Topham 261,182 

Plow, Bulky, L. Luppen 261.365 

Plow, sulky. A. Sanborn 261,176 

Post. See Fence post. 

Potato digger, B. O. Cook 261,312 

Power. See Horse power. 

Power elevator, S. &.. Morse 261,377 

Press. See Hay press. Oil press. 
Protector. See Head protector. 

Punch, recording ticket, F. R. Alderman 261,195 

Punch, ticket, L. O. Crocker 261 ,138 

Railway, animal slinging, R J. Davies 261,316 

Railway joint, P. H. Grace 261,335 

Railway rail chair, T. Tostevin 261,497, 261,498 

Railway rail joint, P. Tatum 261,277 

Rake. See Hay rake. 

Reaper and mower, Snyder & Bachman 261,268 

Reclining chair, J. Champie 261,205 

Reclining chair, A. Collignon (r) 10,165 

Reclining chair, A. Graham 261,336 

Recorder. See Time recorder. 

Refrigerating and drying grain, etc.. Johnson & 

McMillan. 261,460 

Refrigerating by means of ammonia, R.H. Lucas{r) 10,161 
Refrigerating machines, heat interchanging appa- 
ratus for, Sterne & Clerk 261,491 

Register. See Watchman's register. 
Roller. See Curtain roller. Shade roller. 

Rolling mill, J. L. Chapman 261,134 

Rope carrying system or endless railway, elevated, 

A.J. B. Berger 261,296 

Rotary engine, W. D. Cook 261,313 

Rotary engine, V. H. Felt 261.215 

Roving machine condenser, A. T. Atherton 261.294 

Saddletree, T. B. Meanea 261,374 

Saddletree. H. C. & J. R. Still (r) 10,162 

Safe, fireproof, Johnson & McMillan 261,461 

Safe, provision, T. Atkinson 261,417 

Safety hookand buckle, combined, F. A. Hake... 261,341 

Sap evaporator, P. S. Ewins 261,325 

Sash balance. C. B. Bogle 261.510 

Saw, drag, W.C. Allen 261.292 

Saw, drag, 8\ M. Elliott 261,322 

Saw gummer, W. Newell 261,249 

Sawmill dog, Sanders & Talley 261,387 

Saw set.B. S. Treadway 261,407 

Scraper, road, W. H. Talbot 261.276 

Screen. See Ornamental screen. 

Seam presser, Jellison & Smith 261,459 

Secondary batteries, apparatus for charging and 

discharging, C.B.Buell : 261,303 

Secondary batteries, mode and device for charg- 
ing and discharging, C. E. Buell 261,513 

Secondary battery, C. F. Brush 261,512 

Secondary battery, C. Cuttriss 261,435 

Sectional pipe, N.D.Walker 361,190,861,191 

Sectional pipe for underground electrical wires, 

K. IT. Walker - 261,189 

Seeder and cultivator combined, W. D. Stroud (r), 10,166 
Separator. See Starch separator. 

Sewing machine, A.M. Leslie 261,363 

Sewing machine, K. T. Thomas 261,181 

Sewing machine button hole, J. F. Snediker 261,399 

Sewing machine, carpet, A. Neustadt 261,248 

Sewing machine feed mechanism, Korup & 

McGill 261,161 

Sewing machine hemstitch attachment, G. W. 

Baker • 261,420, 261,421 

Sewing machine treadle, W. L. Grout 261,446 

Shade roller, spring, I). E. Kempster 261,159 

Shafting, device for turning, J. M. Hawes 261,344 

Shafts, step for vertical, W. Crowe 261,139 

Sheet metal can, B. Small 261,396 

Sheet metal can or box, J. Cartwrlght 26L306 

Ships, automatic drag for, J. McAdams 261,309 

Shirt, C.G. Dobbs 261,318 

Shoe, Loo Chew Fan 261,439 

Shoe heeling machine. M. V. B. & F. N. Bthridge, 261.145 

Sieve, bolting, J. W. Herr 261,347 

Signal. See Fog signal. 

Silk, machine for throwing, J. E. Tynan 261,409 

Smoke consumer, A.M. Wayne 261.284 

Smoke consuming furnace, G. A. Barth 261.422 

Snow as It falls upon and contiguous to railway 

tracks, device for removing, L. D. Craig 261,434 

Snow melting apparatus, F. D. Riker 261 484 

Snow plow, D. B. Grove 261,339 

Soap tab let, W. J. Houston 261,156 

Soldering machine, A. Lusk 261,366 

Sole fastening, J. M. Bstabrook 261,213 

Sower, fertilizer. J. Ij. Halteman. 261,517 

Speaking tube attachment, W. R. Balch 261,196 

Spindle and bearing therefor, G. B. Taft 261,275 

Spinning and twisting fibrous material, apparatus 

for, Hroadbent & Mitchell 261,300 

Spittoon, D. Hallum 261,342 

Spring. See Buggy spring. Vehicle bolster spring. 
Springs, machine for making coiled, J. Dubelman, 261.319 

Stamp, hand, B. B. Hill 261,229 

Stamp-mill mortar. H. Bolthoff 261,297 

Stand. See Bottle stand. 

Starch separator. P. TT. Grimm .261,445 

Stave jointer, J. Spanlding, Jr 261,179 

Steam boiler, G. H. Babcock et al 261,122 

Steam boiler, S.L.Hill 261,348 

Steam boiler, J. Rodie 261.288 

Steam boilers, variable fire arch for, F.W.Merriam, 1261,469 

Steam generator, Voght & Adams '261 .412 

Steam, utilizing exhaust, H. T. Litchfield _ 261,163 

Steam washer, A. O'Neill 261,170 

Stove cover lifter, W. F. Shuter :261398 

Stove pipe joint. J. Naughten :261,473 

Strainer and steamer, food, Dorsch & LimJaier.., 2*1,142 



Strap. See Boot strap. Hitching strap. 

Straw and stalk cutter, J. T. Flanagan 261,329 

Suspenders, G. H. W. Curtis 261.140 

Telegraph, railway train, C.F. McGlashan 261,370 

Telegraph transmitter, automatic, H.Van Hoven- 

bergh 261,110 

Telephone, acoustic, W. D. G. Quigley 261,174 

Telephone switch apparatus, T. N. Vail 261,186 

Thill coupling, W.A.Eddy 261,144 

Thrashing machine, J. Bennitt 261,126 

Thrashing machine, grain, J. H. Melick 261.167 

Tidy pin, C. C. Crosman 261,205 

T'ie. See Bag and sail tie. 

Time recorder, watchman's, A. B. Goodrich 261,149 

Tongue coupling, vehicle, J. L. Metcalfe 261,376 

Torch, gas lighting, E. 1 '. Gleason (r) 10,159, 10,160 

Torpedoes, compound for railway signal, J. F. A. 

Mumm 261,247 

Toy bank, C. A. Bailey 261,419 

Toy, mechanical, H. O. Lund 261,244 

Tracing wheel, M. E. Kellogg 261,359 

Tree. See Saddle tree. 

Tricycle, B. F. Sloan 261,395 

Trolling spoon, L. C. Wylly 261,194 

Truck, car, J. McLach Ian 261,371 

Truss, hernial, C. Morrill 261,168 

Type setting machine. J. North 261,378 

Umbrella slide, Grataloup& Leymarie 261,151 

Valve. See Organ valve. 

Valve, balanced slide. J. B . Conrad 261,206 

Valve, steam actuated, W. Royce , 261,485 

Valve, three way, J. A. Groshon 261,224 

Vapor burner, M. L. Best 261,423 

Vapor burner, C. A. Stockstrom 261,403 

Vehicle bolster spring, C. A.Howard 261,349 

Vehicle brake, R. M. Quackenbush 261,255 

Vehicle running gear, B. M. Soule 261,269 

Vehicle shifting rail, A. Gould et al 261,443 

Vehicle, two wheeled, D. R. McLennan 261,372 

Vehicle wheel, W. F. Crowell 261,314 

Vehicle wheel. P. Gendron 261,222 

Velocipede, Van Meter & Hesser 261,411 

Velocipede, flying, Wyke & Bancroft 261,290 

Veneer dish blank machine, J. R. Allgire 261,120 

Ventilating soil pipes, device for, J.D.Harrington. 261,451 

Ventilation, J. R. Shirley 261,488 

Ventilator. See Mining shaft ventilator. Win- 
dow ventilator. 

Ventilator, A. B. Summers... 261,404 

Ventilator wheel or fan. J. M. Blackman 261,128 

Violin case, J. W. Harlow 261,450 

Wagon brake, V. Gilsinger 261.333 

Wagon, dumping, M.M. Clark 261,308 

Wagon , dumping, H. F. W. Koehler 261,362 

Wagon, side bar, Scofield & Cooper 261,391 

Washer. See Steam washer. 

Washing machine. J. I. Dalbey 261,515 

Watchman's register, C. B. Sanford 261,388 

Water closet mechanism, D. S.Keith 261,858 

Water closets, etc., stop cock injector for, W. L. 

Home 261,155 

Water elevator, H. F. L. W. De Romilly.... 261,436 

Well point or strainer, drive, O. B. Olmsted 

261,251 to 261,253 
Wheel. See Car wheel. Tracing wheel. Vehicle 
wheel. Ventilator wheel. Wind wheel. 

Whiffletree iron, C. Gardner 261,219 

Wind wheel. O. D. Thompson 261,495 

Windmill, Gorrell & Post 261,442 

Window ventilator, S. K. Addoms 261,291 

Wire barbing machine, G. C. Baker 261,123 

Wool oiling machine, E. M. Hewson 261,452 

Wrench. See Pipe wrench. 



P>dvttttiiemfitt5. 



Inside Page, each insertion - - - 7o cents a line. 
Back Page, each insertion - - - $1.1)0 a line. 

(About eight words to a line, l 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



CET THE BEST AND untArEST. 

TRADE (^PEHIN GQMARK. 




DESIGNS. 

Advertising disk or plate, E. L. Moodie 

Button, J. A. Deknatel 

Card cover, G. Brueck 

Carpet, F.Allen 13,035 to 

Carpet, W. Allinson 

Carpet, T. Onslow 

Carpet, T.J. Stearn 

Chain link, S. Davidson 13,045to 

Glassware, E. T. Burgess 13,041 to 

Inkstand, J. G. Smith 

Jacket, M. A. King 

Oil cloth, C. T. & V. E. Meyer 13,053 to 

Pipe mouthpiece. W. Demuth 13,049, 

Souvenir, W. II. Curry 

Toy fulminate exploder. B. L. Morris 

Watch pendant, B. C. Fitch 

Wrench, B. F. Pickering 



13.062 
13.048 
13,040 
13,038 
13,039 
13,064 
13.067 
13,047 
13,043 
13,066 
13,052 
13,061 
13,050 
13,044 
13,063 
13,051 
13,065 



a. ./v. i"-A.-sr rfs co., 

(Cincinnati, Ohio, U. S. A.* 

Exclusive Agents and Importers for the United States, of the 

CEI^EBEATEll 

PERIN BAND SAW BLADES, 

Warranted stipevtor to al I ot hers In qttality.Jin- 
i&h 9 uniformity of temper, and general &wra,- 
bttity. One Perin Sffw outwears three ordinary saws. 



THE BERLIN METROPOLITAN RAIL- 
way.— By William Bird. Full account, with descriptions 
of foundations, bridges, permanent way, cost, and de- 
tails. With 14 figures. Contained in Scientific Ameri- 
can Supplement, No. 338. Price 10 cents. To be had 
at this office and from all newsdealers. 




NECKED SPINDLE 
AND OIL T(GHT BUSH 



#>'' AND MILL FURNISHINGS. vr>- 

UTICAN.Y.U.S.A. 



SALICYLIC ACID IN YELLOW FEVER, 

Cholera, etc.— A paper, by Dr. T. Brown Henderson, 
giving an account of the recent successes that have been 
obtained from the use of salicylic acid as a preventive 
of zymotic diseases. Contained in Scientific Ameri- 
can Sopplemknt, No. 338. Price 10 cents. To be had 
at this office and from all newsdealers. 



W SUPERIORITY PROVED ®V 

THE SIMPLESTX BEST SEWING MACHINE IS THE 

I • — LIGHT- RUNNING — 



NEW HOME 



Perfect in every particular. 200,000 sold yearly. 
NEW HOME SEWING MACHINE CO., 

30 Union Square, N. Y. 

Chicago, Ills., Orange, Mass., or Atlanta, Ga~ 



CONSUMPTION.— A PAPER, BY PROF. 

Tyndall, presenting an account of Koch's recent impor- 
tant researches into the etiology of tubercular disease. 
Contained in Scientific American Supplement, No. 
338. Price 10 cents. To be had at this office and from 
all newsdealers. 




Punching Presses 

DIES AND OTHER TOOLS 

fbrtttnuulKftmcttllfcudj rf 
SHEET METAL GOODS, 
DROP FORCINGS, *e. 

Stiles 4 Parker Press Co. 

Hlddlttnwn, Conn. 




TRADE MARKS. 

Axle grease, A. J. Wise 9,555 

Brushes, S. Maw, Son & Thompson 9,557 

Butter color, N. S. Capen 9,549 

Cigars. W. R. Irby & Bro 9,554 

Cocoa, breakfast, H. L. Pierce 9,560 

Cosmetic, J. R. Williams 9,563 

Cotton goods, Tremont & Suffolk Mills 9,562 

Dictionary of the English language, Century Com- 
pany 9,550 

Edged tools, Collins Company 9.551 

Firearms, American Arms Company 5,547 

Marsh mallow drops and other candies, Boyd. 

McCook&Co 9,548 

Medicinal preparations, certain, Pollard & Co 9,561 

Medicines, ointments, liniments, perfumery, and 

cosmetics, F. Damour 9,552 

Soap powder or concentrated soap, R. J- Paine 9,559 

Spool cotton, Kerr &Co 9,556 

Tonic, Gross & Delbridge 9,553 

Washing powder, J. Napier 9,558 



English Patents Issued, to Americans, 

From July 11 to July 14, 1882, inclusive. 

Braiding machine, F. L. Veerkamp et aT, Philadelphia, 
Pa. 

Cigarette machine, C. G. Emery, Brooklyn, N. T. 

Electrical conductor, supports for, J. M. Stearns, Jr., 
Brooklyn, N. T. 

Electrical lamp.C. A. VanCleve, Metuohon, N.J. 

Electric lighting, E. T. Starr et ah, Philadelphia, Pa. 

Electrical meter, T. A. Edison, Menlo Park, N. J. 

Elevator, safety apparatus for, V. W. Mason, Provi- 
dence. B. I. 

Fire box, K. L. Walker, Boston, Mass. 

Locomotive engine, G. Simpson, Philadelphia, Pa. 

Musical instruments, C. G. Conn, Elkbardt, Ind. 

Musical instruments, M. Gaily, New Yorkcity. 

Nut lock, J. F. Goodridge, Boston, Mass. 

Plant cleaning machine, D. Burr, New York city. 

Printing press, A. S. Doane, New York city. 

Rolling mill. C. B. Sill, Youngstown, O. 

Shoe burnishing machine, C. J. Blakeley, Wis. . 

Wire covering, J. M. Stearns, Jr., Brooklyn, N. Y. 

Wire ooveriDg, T. Wallace, Ansonia, Conn. 



MINERAL WOOL. 

This Fireproof and indestructible material success- 
fully prevents loss of heat by radiation, keeps frost from 
water pipes, deadens sound, checks spread of fire in walls, 
partitions, floors of dwellings. 25 cts. per cubic foot. 
U. S. MINERAL WOOL CO., 16 Cortlandt St., N. Y. 



THE DETERMINATION OF SEX IN 

Generation.— A paper, by Dr. T. M. Harris presenting 
a new theory and giving the results obtained by its 
application in the breeding of Jersey cattle. Contained 
in Scientific American £upplement,No. 33 N. Price 
10 cents. To be had at this office and from all news- 
dealers. 



CATALOGUES FREE TO ANY ADDRESS 







PATENTS. 

MESSRS. MUNN & CO., in connection with the pub- 
lication of the Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-five 
years' experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messra. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

261 Broadway, New York. 
BRANCH OFFICE -Corner of F and 7th Streets, 
WaehiDgtOD, D. C. 
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Founded by Mathew Carey, 1785. 



BAIRD'S 




FOR PRACTICAL MEN. 



LIST 3NTo. 2. 

Brown,- Five Hundred and Seven Mechanical Move- 
ments. By Henry T. Brown. 12rao. . . $100 

JliickmaHrer.— Elements of Mechanical Physics. By 
J. 0'. Buekmaster. Illustrated. Kmo, . $1 50 

Bullock.— The American Cottage Builder. By John 
Bullock. 75 engravings. 8vo, . $3 50 

Bullock.— The Rudiments of Architecture and Build- 
ing. By J. Bullock. 250 engravings. 8vo, . $3 50 

Bui-gli.— Practical Rules for the Proportions of Modern 
Engines and Boilers for Land and Marine Purposes. 
By N. P. Burgh. 12mo, . . . $150 

Hun in.— The American Woolen Manufacturer. By 
Geo. C. Burns. Illustrated with numerous diagrams 
and twelve samples of cloth. 8vo, . $ti 50 

Byles.— Sophisms of Free Trade. By Sir John Barnard 
Byles. ttmo, . . . $1 25 

By rii.— The Complete Practical Distiller. By M. La 
Fayette IJyrn, M.i). Illustrated. 12mo. . $1 50 

Byrne.— Handbook for the Artisan, Mechanic, and 
-Engineer. By Oliver Byrne. 185 wood engravings, 
8vo $5 00 

By rue.— Pocket Book for Railroad and Civil Engineers. 
By Oliver Byrne. 18mo. Tucks, $175 

By rue.— The Practical Metal Worker's Assistant. 609 
engi^vings. 8vo, . . $7 00 

Bvriie.— The Practical Model Calculator. By Oliver 
Byrne. 8vo, $4 50 

Cabinet Uiiker'N Album of Furniture. 48 plates. 
Oblong, . .... $3 50 

Callingimin.— Sign Writing and Glass Embossing. By 
James Callingham. Illustrated. l2mo, . $1 50 

Ca in pi n.— A I 'ractical Treatise on M echanical Engi- 
neering. By Francis Campin. 29 Plates, 100 wood 
engravings. 8vo, . . . $5 00 

Carey.— A Memoir of Henry C. Carey. By Dr. Wm. 
Elder. With a portrait. 8vo. Cloth, . . $0 15 

Carey.— The Works of Henry V, Carey: 
Harmony of Interests. 8vo. Cloth, . . $1 50 

Manual of Social Science. Condensed from Carey's 
"Principles of Social Science." By Kate McKean. 

12mo, $2 25 

Past, Present, and Future. Hvo, . . $2 50 

Principles of Social Science. 3 vols. 8vo. Cloth, $10 GO 

The Slave Trade. Domestic and Foreign : Why it 

exists, and How it may be Extinguished. (1853.) 

8vo. Cloth, $2 00 

The Unity of Law: as Exhibited in the Relations of 
Physical, Social, Men tal,andMoral Science. 8vo,$3 50 

Clark.— Tramways, their Construction and Working. 
Fully illustrated. 2 vols. 8vo. . . . $12 50 

Cooper.— A Treatise on the Use of Belting for the 
Transmission of Power. Illustrated. Svo, . $3 50 

Colon rn. —The Locomotive Engine. 12mo, . $1 00 

Collens.— The Kden of Labor, or the Christian Utopia. 
12mo, paper $1 ; cloth. . . . . $1 25 

Cooley.— A Complete Practical Treatise on Perfumery. 
By Arnold J. Cooley. 12mo. Cloth, . $1 50 

Craik.— The Practical American Millwright and Miller. 
By David Craik, Millwright. Numerous wood engrav- 
ings and folding plates. Svo, . $5 00 

Ci'istiani.— A Technical Treatise on the Manufacture 
of Soap and Candles, with a glance at the Industry of 
Fats and Oils. Illustrated. 8vo, . . $7 50 

Criwtimii.— Perfumery and Kindred Arts. By R. S. 
Cristiani. Svo. . . . . . $5 00 

Crookex.— A Practical Handbook of Dyeing and Calico 
Printing, with Specimens of Fabrics. Svo, . $15 00 

Crook en. -Select Methods in Chemical Analysis (chieflv 
inorganic). With 22 illustrations. 12mo, . $5 00 

Cupper.— The Universal Stair Builder. Illustrated by 
29 plates. 4to, . . . . $2 50 

Davidson.— A Practical Manual of House Painting, 
Graining, Marblinu, and Sign Writing. With 9 colored 
illustrations of Woods and Marbles, and many wood 
engravings. 12mo, . . . . . $3 00 

Davie^.— A Treatise on Metalliferous Minerals and 
Mining. With 148 illustrations. 12mo. . $5 00 

Da vies. —A Treatise on Slate and Slate Quarrying, 
Scientific, Practical, and Commercial. Illustrated. 
12mo, $2 50 

De (irafl.- The Geometrical Stair Builder's Guide. 
By Simon De Graff. 22 steel plates. 4to. . $2 50 

De lioniiick— Dieiz.— A Practical Manual of Chemi- 
cal Analysis and Assaying. By L. L. De Koninck and 
E. Dietz. Edited by Robt. Mallet. American Edition, 
with Notes and an Appendix on Iron Ores, by A. A. 
Fesquet $2 50 

Diiiu -a n. —Practical Surveyor's Guide. By Andrew 
Duncan. 12mo, . . . . . $1 25 

lt^~ The above, or any of our Books, sent free of post- 
age, at the publication prices, to any address in the 

world. 
BEF~ Our large Catalogue of Practical and Scientific 

Books— 9K pages, 8vo— together with our various other 

catalogues, the whole covering every branch of the 

literature of Science applied to the Arts, sent free, and 

free of postage, to any one, in any part of the world, 

who will furnish his address. 

HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers, and Importers, 

810 WALNUT STKKET, PHILADELPHIA, PA. 



"MpV^ of the ^*w®m£jgZ££Zja 



KIND IN THE WORLD 




MOSS ENGRAVING COMPANY 



,, ENGRAVINGS FOR . 



^ESES'SEm*- 



THIRTEEN YEARS 



r&cr/™? 



ftCALEXPfc^ 




STEMWINDING PERMUTATION LOCKS. 

These are keyless, dial Locks, for drawers, desks, closets, inside safes, money tills, libra- % 
ries, museums, etc. Owner may set them on any I, 2, 3, or 4 of 50 numbers. Millions of * 
possible changes. "Very simple, easily fitted. Maybe used by a child of nine years. 
A very great step in advance of the best keyed locks, because far more secure and con 



For illustrated price list of Locks, 
ills, send stamp to the manufacturers, 
R. MIDLER LOCK COMPANY, PHILADELPHIA, PA. 



Sample by mail on receipt of price. 
Padlocks, and T" 




ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circu ars and samples free. 
Agents Wanted. T. NEW. 32 John Street, New York. 



,£^gi^e^supp L s 



^iS-^^5 vrt*# ^> PHILADELPHIA. PA.U.S.A. 
AVAIL YOURSELF OF OUR LARGE STOCK. 



MACHINERY 

of every description. 121 Chambers and 103 Reade Sts., 
New York, TheGea>rge Place Machinery Agkncy. 




OUR lO-HOKSE 

Spark-Arresting Thrashing Engine 

has cut 10.000 feet pine lumber in ten hours. 
Will burn wood six feet long, coal, straw, and corn stalks. 

Send for Price List and Catalogue "A'' 2. 
Box 1207. B. W. PAYNE & SONS, Corning, N. Y. 



KEMP'S MANURE SPREADER, 

PULVERIZER 

and CART COMBINED. 

. Greatest Agricultural in- 
\ ventionof the age. Saves 
^90 per cent, of labor, and 
Idoubles the value of the 
■ manure. Spreads evenly 
* all kinds of manure broad- 
Eli" cast or in drill, in one-tenth 
eP the time required by hand. 
Send for~Tllustr:ited Catalogue ami full particulars to ■ 
KEMP & BURPEE M'F'G CO., Syr-acute, Onoudugo Co., M* I. 




Machinists' Tools. 

New and Improved Patterns. 
Rend for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANUFAOTUK1NO CO., 

\<yv liuvcil, ('mill. 




BIBB'S 

Calibrated Original 

BALTIMORE 
FIRE-PLACE HEATERS 



ouppei 



, the 



Hid. 



ioal 



Coal Stovei 

B. C. BIBB & SON 

Foundry. Office and Salesrooms, 

33 and 41 Lk-ht Street, 

Baltimore, Md. 

Maruleizkp Slate Mantels 

H3T8endfor Circulars, 



TtV A TT Y'S organs, 27 stops, »<IO. Pianos, $297.50. 
"7 Factory runningday & night. Catalogue 

free. Address Daniel F. It cany, Washington, N.J. 



DON'T BUILD A HOUSE OF ANY KIND UNTIL YOU 
write for prices and sample to the BODLNE HOOFING 
COMPANY, Mansfield, Ohio. 



BUFFALO FORGE CO. 



POWER Zt 

HAND BLOWERS. 

BUFFALO 



NEW YORK BELTING AND PACKING COMP'Y. 



The Oldest anil Largest Manufacturers of the Original 

SOIiID VULCANITE 

EMERY 'WHEELS. 

All nrlipr kinds Imitations anil Inferior. Our name is stamped in full upon all our 
standard UE1,T1N<;, RICKING, and HOSE. 

Address NEW YORK BELTING AND PACKING CO.. 
JOHN H. CHEEVEIt. Tretis. 'J9 PAKK ROW, NEW YORK. 




Emery Wheel. 



8 1' E C I A Ij JVOTICJU- 

O wins; to the recent irreat fire in the " World" Building:, our oflice lias been removed as above. 






'RESIDENT. 



MANUFACTURERS OF 



WIRE ROPE, BRIDGE CABLES, SHIP RIGGING, 

Tramway Ropes, Champion Barbed Wire, etc. 

Oflice ami Works: ) Send for S Oflice and Warehouse : 
MILKESU4KKK, PA. $ price list.; 87 MI5EKTY ST., NEW YORK. 



Mk 



==ST|f r-)r AND FINE GRAY IRON ALSO STEEL 
f E ADL.£ ? CASTINGS FROM SPECIAL „ NS 

LEHIGH AVE.* AMERICAN ST. PHIIA . t , " w ° A 



NOTICE 

To Mill Owners, Machinists, Etc. 

NEW STEP for Vertical Shafting, just patented; 
reduces friction and oil 90 percent.; prevents wear; 
no heating. State rights und Canada patent for sale. 
For circulars, address 
WILLIAM CHOVVE, 409HarrIson Ave., Boston, Mass. 



ff\ ELEGANT NEW STVLE CAltDS, Gilt 

'"il I Fringe, Chrorao, Fan, Ivy "Wreath, Gilt "Vase of 
U\J Roses.etc, no k Z alike, name on, 10c. Agent'sbook 
of samples, 25c. GORDON TR'T'G CO., Northford.Ct. 




Your Own 



Cards, Labels, 
etc. Press $3. 

Larger Size $8. 
13 other sizes For business, pleas 
ure, old, or young. Everything easy 
by printed instructions. Send two 
stamps for Catalogue of Presses, 
Type, Cards, etc., to the factory. 
Kelsey A: Co., iHeriilen, Conn. 



APPARATUS FOR VERIFYING THE 

Illuminating Power and Density of Illuminating Gas.— 
Description of a new system of testing gas. and of the 
various apparatus used in the different operations. 
Photorheometer. Testing apparatus. Burner-analyzer. 
Verifying' apparatus, illustrated with six figures. Con- 
tained in scientific American supplement. No. 336. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



The Victor Rock Drill 

WELL BORER AND PROSPEOTOK. 

The Diploma and Prize Medal awarded it at 
the'*Centennial"inl876. Twenty -sixof these 
hand machines orderedinone day . K^Good 
active Agents can clear $125 per 
week. Send for Circulars ana Terms. 
Address W. WEAVER.PhoeiuiviUe.Pa, 



EQUIDISTANT GEAR CUTTERS. — A 

valuab'e paper, by C. VV. MacCord, eiving detailed direc- 
tions for cutting spur wheels, on the epicycloirial sys- 
tem, so as to make them interchangeable. With four 
illustrative diagrams. Contained in scientific Ameri- 
can Supplement. No. 333. Price 10 cents. To be had 
atthisofiiceand from all newsdealers. 





DR0PF0KGINGSK! E N L 

BEECHER8. PECK, NEW HAVEN CONN. 



Agents Wanted 

Sells Rapidly. 

Particularsfree 



CI4SI5© 



S. M. SpevCeii 

2|112 Wasn't! St., 

Boston, Mass. 



( Intelligent Mill Operators in every 
State in America Use 
Tan Duzen's Patent Steam J< t Pump. 
| Guaranteed superior to any other Jet 
iPump for practical service. For raising 
■water from Wells, Ponds, or Streams ; or 
Ito use with hose and nozzle for Fire 
Pump, it has no equal. All Brass, no 
valves, no moving parts. Warranted 
reliable and satisfactory. Ten Sizes— 
. Wit *8-50. $10.50, etc., and capacities 300 to 
20,000 gallons per hour. Send for H Catalogue No. 49." 
VAN BUZEN <fc TIFT, Cincinnati, O. 




T HE PARDON SCHOOL DESK 
GARRETSON? EXTENSION 
^- TABLE SLIDE ~«- 

manf'd by 

BUFFALO HARDWARE M 

SWAN ST, BUFFALO N.Y. 
ILLUStO EDITORIALSEPTI7./88/ 




SICK HEADACHE.— BYDe. T. C. SMITH. 

A study of the causes and symptoms, and the mode of 
treatment of this distressing affection. Contained in 
Scientific American Supp lment, No. 337. Price 
lOcents. To be had at this oflice and from all news- 
dealers. 




CLAKKS It I lUtllJ WHEELS. 
This Wheel is unrivaled for durability, 
Simplicity, and cheapness. Adapted for 
Warehouse and Platform Trucks, Scales, 
Heavy Casters, and all purposes for which 
Wheels are used. Circular and Price List 
free. GEO. P. CLARK,Windsor Locks, Ct. 



*^JQI*N GREENWOOD &C0. 

--Vi^-;,*KF . . _;. ROCHESTER N.Y. •. 



STORAGE OF POWER.— BY PROP. W. E. 

Ayrton, F.R.S. A lecture delivered at the London 
Institution, presenting in a clear light the conditions 
under which power can be stored up economically. 
Method of generating and storing electric energy. 
Plante's storage battery and its efficiency and dura- 
bility. The lighting of trains by the secondary battery. 
Contained in Scientific American Supplement, 
No. 33S. Price 10 cents. To be had at this office and 
from all newsdealers. 




STEAM PUMPS 



description and for every 

Boiler Feeding and Fire Pumps 
Pumping returns from steam 
heating apparatus without the 
use of tanks or traps. Combined 
Pumps and Boilers for Railway 
Water Stations. Adopted by 
twentv-four leading R. R. lines. 

SMITH, VAILE & CO., 

Dayton, O., 

24 W. Lake St., Chicago, 111. 
Send for descriptive catalogue. 



WATCHMAKERS. 

Before buying lathes, see the ** Whitcomb,'' made by 
AMERICAN WATCH TOO LCO., Walt ham. Mass. 



(T r f n ([ *)H per day at home. Samples worth $5free. 
4)0 ID 4>ZU Address Stinson & Co , Portland, Me 



^C.r0E BRASS MFG. CO ^C 

gRASs TORRINGTON .— CONN. V/TRE;' 

C^oVpe R materials for metallic, and 
in gHpETs^UNlrioN 'Agiiw^T; ff LAN , KS 



ICE MAKING MACHINES 

And Machines for Cooling Breweries, Pork Packing Estab- 
lishments, Cold Storage Warehouses, Hospitals, etc. 

SESD FOR ILLUSTRATED AND DESCRIPTIVE CIRCULARS. 

PICTET ARTIFICIAL ICE CO. (Limited). 



P. O. Box 3083. 



142 Greenwich St., New York City, N. Y. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taining the invention described in Letters Patent, issued to Eli W. Blake. June lnth. 185$, togeth- 
er with NEW and Va w able Imp hovkments, for which Letters Patent were granted May 11th 
and July 20th, 1880. to Mr. S. L. Marsden All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FAKRKL FOUNDRY AND MACHINE CO., Muiiiifr*., Anaonla, Conn. 
COI'KLA N 1> & BACON, Attentat, New York. 



BOOT'S JPW 




rOSITrVIES BIiASl 1 . 



IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

B. S. TOWNSEUD, Gen. Agt..6 Cortland St.,8 Dey St., 
COOKE & CO., Selling Agts., 6 Cortland Street, 
JAS. BBGGS & CO., Selling Agts. 8 Dey Street, 
PfEW YOH.K.. 
SEND FOR PRICED CATALOGUE. 




FOR SAJL10. 

One-third or one-half interest in an old established 
Steam, Gas, and Plumbing business in a manufacturing 
city of good >:ize. None but a good practical steam fitter 
will be acceptable. A German preferred. Address 

B. M. HOLMAN, Ft. Wayne, Ind. 



$72 



A WEEK. $12 a day at home easily made. Costly 
outfit free. Address Tuue & Co.. Augusta. Me. 




SPEAKING TELEPHONES. 

THK UIKUICAN ISKMj TNLKPHOftK COMPANY, 

W. H. Foil WES, W. R. Driver, Thko. N.Vail, 
President. Treasurer. Gen. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including aiicrophones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patentsandthe TJ. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have beenobtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on appli cation. 1 

Telephones for I'rivate Line, Club, and Social systems 
can be procured directly or through the author zed 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AMERICAN II KM, TKIJCPHONK COMPANY, 
95 Milk Street, I'.n-iini, Maw*. 



^MENS SENSITIVE PAPER 

1blueph oce ^ s 

P\ ALSO IN ROLLS 50 YDS LONG 
VV31 18X22 PER. 002. .50 CTS. 



ju.v-.uiI QUOTATIONS FOR OTHER SIZES.A LIBERAL DISG0UNTT0 LARGE 
USERS TH0S.H.M?CQLLIN PHOTOGRAPHIC SUPPLIES PHILA.PA. 



OHIO STATE UNIVERSITY, Mechanical Department. 

The best place in the West to study Mechanical Engi- 
neering. Laboratory method. Shop practice. All mod- 
em advantages. Tuition free. Expenses very low. 

Address Prof. *. W. ROBINSON, Columbus. O. 

THE COMPOSITION OF AMERICAN 

Grasses.— Abstract of a paper, by Clifford Richardson, 
presenting in tabular form the average composition of 
various grasses, and showing the relations of cultivated 
and wild grasses toward each other and to simi arspecies 
as grown in Germany. Contained in Scientific Am eri- 
cas Supplement, No. 336. Price 10 cents. To be 
had at thisoffice and from all newsdealers. 




WITI1ERBY, RUGG & RICHA RDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R, Ball & Co., Worcester, Mass. Send for Catalogue. 



nPCIITC can now grasp a fortune* Address 
All E II I O RIDEOUT & CO.. 10 Barclay St.. N. Y. 



HOW TO GASRHAKDRN. 

Inclose 10 cents for sample. Address R. T. KING, 

No. 633 South Front St., Columbus, O. 



ITIIDMf MMW mE ANDCLM RETORTS ALL SHAPES. 

r |!I1](L PPiy\r^'B0RGNER& 0'BRIEN.-^- 

23 !£ ST, ABOVE RACE, PHILADELPHIA. 



CONSTITUENCY OF WOOD— TABLES 

showing the actual amount of solid matter per cord in 
various commercial woods, and the relative values of 
these, when seasoned, for steam generating purposes, 
contained in Scientific American Supplement, No. 
333. Price 10 cents. To be had at this oflice and from 
all newsdealers. 



$7 



7^ a Year and expenses to agents. Outfit free. 
£ Address P. O. VICKERY, Augusta, Me. 



©eARY&MOCNi'i 



23^ wT29.st. EVE 



3S. NEWYORK CITY 



NEW Pmntipi! I ifo S Thc Re * to """ft".'!* 5 

book rractibai litis. ; i„ „u \ ^ < ,, i...-. ..t i.ii. 

600 pp. Clear type, finest blndluir and Illustrations. 
AGENTS WANTEK. *I6 to *lf>0 per Month. 

For Terms, address J. C. McCURDY & Co., Philadelphia, Pa 



WEYMOUTH BRIDGE— NEW BRIDGE 

recently erected over the Weymouth Harbor. With 
eleven figures. Contained in Scikntific American 
Supplement, No. 331. Price 10 cents. To be had at 
this office and from all newsdealers. 



' sMlLONDON.BERRY^ORTON. 

■ ■ PHII_ A P A FOR — 

THE BEST BAND SAW BLADE 



$66 



a week in your own town. Terms and 85 outfit 
free. Address H. Hailett & Co,, Portland, Me. 



1 1882 SCIENTIFIC AMERICAN, INC 



no 



gtxmtiiu 2mttitw. 



[August 12, 1882. 



inside Page, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1,00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as. Thursday morning to appear in next issue. 



The "MONITOR." 

A NEW LIFTING AND NON- 
LIKTING INJECTOR. 




rrATXZAKT <fe 



Send Ibrcatalogue. 



Best Boiler Feeder 

in the world. 

Greatest Range 

yet obtained. Does 

not Break under 

Sudden Changes of 

Steam Pressure. 

Also Patent 

EJECTORS 

OB 

Water Elevators. 

For Conveying 

Water and Liquid. 

Patent Oilers, Lu- 

brleatops, etc. 

DREYFUS, 



92 & 94 Liberty St., New York. 



USE MACHINERY WIPERS. 

Guaranteed to take up oil and dirt. $30 a thousand, in- 
cluding soappowderto wash them instantly when soiled. 
BROWN M?r"G CO., 33 Central St., Providence, R. I. 



ROCK DRILLS & AIR COMPRESSORS 

a INGERSOLL ROCK DRILL CO., 

1 PARK PLACE NEW YORK. 



ATTENTI ON, INV ENTORS ! 

Pittsburg Exposition 

AND 

Penna. State Fair Combined 

OPEN F1R0M SEPT. 7 TO OCT. 14. 

$41,500 IN PREMIUMS. 

JfSpeclal Opportunity for the Exhibition 
of New Inventions. 

For Prospectus and Premium List, address 
J. C. PATTERSON, 
P. O. Box 895. Pittsburg, Pa. Secretary. 




NEW AMERICAN FJLE' CO., 
PAWTUCKET R.I. U.S.A. 



USE THE BEST. QUALITY BEFORE PRICE. 

HE FILES OFTHiS COMPANY ARETHL B EST IN THE MARKET. 
SKILLED WORKMEN PREFER THEM TO HAND CUT.' 



-EGALE IN EVERY 



SATIS FA ( 



UARANTEED OR MONEY REFUNDED. 



IRIDIUM: 

THE HARDEST METAL KNOWN. 

Iridium is not attacked by acids or alkalies; 
not oxidized in the air; and is almost infusible. 
Its hardness exceeds that of the ruby, being- next 

to the diamond. With these valuable properties, 
Iridium is destined to supply many wants. It is now 
being used for Bearinirs of Fine Scales and Bal- 
ances; Jewels of Watches, Clocks, and Compasses; 
Styluses, Drawing Pens; Dental Tools; Saws for Hard 
Rubber, Pearl, Bone, etc.; Jewelry; Blowpipe Tips; 
Negative Electrodes for Electric Lights ; Contact Points 
for Telegraph Instruments; Alloys of Platinum, Gold, 
Silver, Copper, e.tc. 

Manufactured under John Holland's Process (Pat. 
May 10, 1881) only by 

THE AMERICAN IRIDIUM CO., 

8. E. Corner Pearl and Plum Sts., Cincinnati, Ohio. 




BOILER FEEDER. 

(A Pump and Heater Combined.) 

Guaranteed to make more steam with 

less fuel than any other way of feeding 

boilers. Send for circular. Agents 

wanted. 

D. E. RICE, 

191 Atwater Street, Detroit, Mich. 



"T.AFARGE" PORTLAND CEMENT. 
"KURHAM" English PORTLAND CIE1HENT. 
"K.EENE" CEMENT (Coarse anil Superfine). 

These celebrated makes of imported cements for safe 
by JAMBS BRAND, 85 Beekman St., New York. 



BOGARDTJS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Blaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DDS, corner of White and Elm Sts., New York. 



Working Models 

And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Centre St., N. Y. 



TOOI»U'S PATEWT 

Asbestos Lined Removable Covering, 

Made of Feltand Asbestos. For 
use on STEAM BOILERS and 
PIPES, Refrigerators, Meat 
Cars. Ice Houses, and HOT and 
COLD WATER PIPES. Easily applied by any one. 
Address CHALMKUS-tSl'ENtE CO., 

U3 John St., New York. 



WM. A. HARKIS. 

PROVIDENCE, R. I. (PARK STREET),- 

Six minutes walk west from station . 
Original anil Only builder of the 

HAKKIS-COKLIKS EXttlNE 

With Harris' Patented Improvements, 
from 10 to 1.000 H. P. 

EVAPORATING FRUIT 

Treatise on improved methods 
SENT FREE. Wonderful results. 
Tables of Yields, Prices, Profits, 
and General Statistics. Address 

AMERICAN MANCF'G CO., 

American FrvUDritr. Waynesboro, Pa, 




Engineering, Physics, Chemistry. 

SWARTHMORE COLLEGE. 

Thorough coursesof study in new buildings, erected for 
the purpose, with fully equipped workshops, laboratories, 
lecture and draughting rooms, each planned with special 
reference to its intended use. Latest and best appara- 
tus, machinery, tools, etc. Experienced and painstaking 
instructors. Usual degrees. Also Classical and Literary 
courses of study and a course for Teachers. Ten miles 
from Philadelphia by rail. Charges moderate. Care of 
Friends. For full particulars, address any of the Pro- 
fessors, or Edwabd H. Maqill, A.M., President, 

SWARTHMORE COLLEGE, SWARTHMORE, Pa. 



KORTING UNIVERSAL 



DOUBLE TUBE. 



INJECTOR 

,FOR BOILER FEEDING. 
Operated by one handle. 

WILL LIFT HOT WATER. 

POSITIVE ACTION GUARANTEED UNDER 
ALL CONDITIONS*' 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 




AUGER. 

This Bit will bore through all hard, knotty or gummy 
yroods jcithout being, withdrawn., .The worm will not clog. 
Send for price list and catalogue. Gardner & ChAnd- 
LER, Gen'l Agents, 1321 Washington St. Boston, Mass. 



U.W40HN&' 

BUILDING FEIT, 

FOR LINING UNDER FLOORS, SHINGLES, 
WEATHER BOARDS, ETC. 

strictly'fireproof. 

In rolls of 75 to l€0-pounds each, 36 inches wide, two 
thicknesses, weighing 10 and 15 pounds to 100 square 
feet. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York. 

Sole Manufacturers o f H . W . Johns' Genuine 

ASBESTOS ROOFING, STEAM PACKING, 

HOIL.EK COVERINGS, PAINTS, ETC. 

Special prices to large consumers. Send for sample. 




The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders itundOubtedly the most economical. 
We arealso the sole manufacturers of the Celebrated 
Collins PAT.C©UPLiNGr,and furnish Pulleys, Hangers, 
etc, of the most approved styles. Price list mailed on 
application to JONES & LAUGHLTNS, 

Try Street, 2d and 3d Avenues, Pittsburg, Pa. 

^- CoraerLake and Canal Sts., Chicago, 111. 

I£F~ Stocks, of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. Y. 



COLUMBIA BICYCLE 

Is what every boy wants and 
what every roan. ought to have. 
Send 3c. stamp for illustrated 
catalogue, with price lists and full 
Information. 

THE POPE M'F'G CO,, 

597 Washington St., Boston, Mass. 




V0LNET W. MASON & CO- 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS.. 

PROVIDENCE, R. I. 



B^THEffiDMATCHCASE 



JOHN HOLLAND, 19 W. 4th St., Cincinnati, O., 

Manufacturer of all styles of Best Quality Gold 

Pens, Pen and Pencil Cases, Gold Toothpicks, etc. 

Our pens received the highest award at Philadelphia 
Exposition '* for great elasticity and general excellence." 
See jud ges' report^ublished by Lippincott & Co. 

For sale by the trade. Illustrated lists mailed free. 



ERICSSON'S 

i 

FOR 

DWELLINGS AND COUNTRY SEATS. 

Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars and price lists. 

DELAMATER IHOU WOUKS 

C. H. DELAMATER & CO., Proprietors, 

No. 10 Cortlandt Street, New York, N. Y. 



UPRIGHT DRILLSiK? 

SE *SS A F H.BICKFORD. 




ESTABLISHED 1844.. 



ENGINEER AND MACHINIST. 

Flax, Hemp, Jute, Rope, Oaknm, and Bagging Machinery, Steam Engines, Boilers, 
et* Sole agent for Mayher's New Patent Acme Steam Engine and Eorce Pump 
combined. A lso owner and exclusive manufacturer of 

TJje. New Baxter Patent PwiaWe Steam Etpie. 

se engines are adfairably'siaapteA to'an-MJM* of light power 1 iter driving 
Winting presses, pumping water, <sawmg wo$a, grinding coffee, g nning "cotton, 
'ild all kinds of agricultural and niy^henical purposes, and are furnislred at the 
ilaewing low prioes : T 

1% Horse Power, 

2J^ Horse Power, 

4 Horse Power, 



275 
350 



1 Horse Power, $150 

2 Horse Power, 245 

3 Hotsfir Power, 290 
Send for descriptive circular. Address 

J. C. TODD, Paterson, N. J., 
Or No. IO Barclay St., New York. 

— „ : _ , yu 



CIVIL., MECHANICAL, AND MINING EN- 
GINEERING at the Rensselaer Polytechnic 
Institute, Troy, N. Y. The oldest engineering school 
in America. Next term, begins September 14. The 
Register for 1882 contains a list of the graduates for the 
past 55 years, with their positions ; also, course of study 
requirements, expenses, etc. Address 

1JAV1D HI. GREENE* Director. 



WATCHMAN'S IM- 
proved Time Detector, 
with Safety Lock At- 
tachment, Patented 1875- 
6-7-80-81. Beware of In- 
fringements. This In- 
strument is supplied with 
12 keys for 12 stations. 
Invaluable for all con- 
cerns employing night 
watchmen. Send for cir- 
culars to E. IMHAUSEB, 
P.O. Box 2875. 212 Broadway, New Xork. 




EstaDl'fl EAGLE ANVILS. 1843, 

Solid CAST STEEL Face and Horn. Are Fully War- 
ranted. Retail Price, 10 cts. per lb . 




NUT TAPPING 

MACHINE. 
DURRELL'S PATENT. 

No. 1 Machine, 900 lb„ 7 spindles. 
"2. " 1,050 "7 
"2 " 608 " 3 
Capacity of 7 Spindles, 8,000 per 
10 hours. 
Acknowledged to be an indispens- 
able tool Manufactured by 
HOWARD BROS., 

Fredonia* N. Yl 



RUPTURE 

cured without an operation or the Injury trusses inflict 
by Dr. J. A. SHERMAN'S method. Office, 261 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 



Stevens' Roller Mills, 

FOB ' 

GRADUAL REDUCTION OF GRAIN. 

Manufactured exclusively by 
THE JOHN T. NOYE MFG. CO., Buffalo, N. Y. 




At Low Prices. Large Assorted Stock. 
, & F. BROWN, 43 Park Place, New York. 



Jfclev, Leonard Bacon, 1*. D. 
.A. II. Stephens, 

and others 
ih^bi, recommend 
them, 
any 
position 
Send for circular t __ 

NEW HAYEK CHAIR Co. New HavenrcT 




WHEELER'S PATENT WOOD FILLER 

Fills the pores of wood perfectly, so tiiat smooth finish 
is obtained with one coat of. varnish. Send for circular. 

STIiitJATE ZE*-»-XPa-TS. 

Most durable in the market. Sold In Paste, only needing 
thinning with Raw Oil or Turpentine, one gallon pro- 
ducing two gallons of paint. Send f or sample card 
of colors. BRIDGEPORT WOOD FINISHING CO., 
40 Bleecker Street, New York. 



WESTON DYNAMO-ELECTRIC-MACHINE 



The undersigned- sole agents for the above machine 

tor ELECTROPLATING AND ELECTROTYPING, 

refer, to all the principal Stove Manufacturers, Nickel 
and Silver Platers in the country. Overl,500howinuse. 
Are also manufacturers of Pure Nickel Anodes, 
Nickel. Salts, Polishing: Compositions of all kinds, 
and every variety of supplies for Nickel, Silver, and 
Gold Plating, mso. Bronze and Brass Solutions. Com- 
plete outfits for plating. Estimates and catalogues fur- 
nished, U'^on application. 



HANSON &VAN WINKLE 

SOLE AGENTS NEWARK, 1ST. J. 



New York Office, 92 and 94 Liberty St. 



To Electro-Platers. 

BATTERIES, CHEMICALS, AND MATE- 
rials, in sets or single, with Books of Instruction 
for Gold, Silver, or Nickel Plating. THOMAS HALL. 
Manufacturing Electrician, 19 Broomfield Street, Boston, 
Mass. Illustrated Catalogue sent free. 



Leffel Water Wheels, 

With recent improvements. 

Prices Greatly Reduced. 

8O0O in successful operation. 
KHS NEW" PAMPHLET FOE 1379, 
Sent free to those interested. 

James Leffel & Co , 

Springfield, O. 
HO Liberty St., N, Y. City. 




Steel Castings 

From hi to 15,000 lb. weight, true to pattern, of unequaled 
strength, toughness, and durability. 20,000 Crank Shafts 
and 15,000 Gear Wheels of this steel now running prove 
its superiority over other Steel Castings Send for 
circular and price list. 

CHESTER STEEL CASTINGS CO., 

407Library St.,Philadelphia, Pa. 



>LYON&HEALY 

) State & Monroe Sts., Chicago. 

Will send prepaid to any address their 

BAND CATALOGUE, [ 

kfor 1882, 200 pages, 210 Engraving^ 

a of instruments. Suits. ' Caps, Belts, 

BPompont, Epaulets, Cap-Lamps, 

, Standi. Drum Major's Staffs, and 

VjHats, Sundry Band Outfits, Repairing 
Materials, also includes Instruction and Ex- 
n-cise* for Amateur Bands, and a Catalogue' 
of Choice Baud Music, 




PHILADA., 12TH & THOMPSON STS. 
BOSTON, 7 OLIVER ST. 
AUGUSTA, GA., 1026 FENWICK ST. 
DENVER, COL., 194 FIFTEENTH ST. 
RICHMOND, VA., 1419 MAIN ST. 



NEW YORK, 109 LIBERTV ST. 
CHICAGO, 84 MARKET ST. 
ST. LOUIS, MO., 709 MARKET ST. 
SAN FRANCISCO, 2 CALIFORNIA 8T. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B.FRAMLIN.V.Pres't. J.M.ALLEN, Pres't. 
J. B.PIERCE, Sec'y. 



"JENKINS PATENTVALYES 

W THE STANDARD 

„ MANUFACTUftED OF" 
I BE ST S33BaOMaiE3TAI/. 
i JENKINS BROS.7TJ0HN ST.N.Y. 




Bolt Cutting Machinery 

Howard Iron 'Works, Buffalo, M. 1. 




«F THE 

FOR 1882. 
The Host Popular Scientific Paper in the World. 

Only $3.30 a Year, including poatage. Weekly. 
52 Numbers: & Year. 

ThisS widely circulated and' splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography,Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of^the-publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— 53 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six. months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis for every club of five subscribers 
at $3.20 each; additional copies at same proportionate 
rate. 

One copy of the Scientific American and one copy 
of the Scientific American Supplement- will bo sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

^vCTJ^T^T <Sc CO., 

26 1 Broadway, New York, 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain, India, Australia, and ail other 
Bri lsh colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japau, Brazil. 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year ; $9, gold, 
forboth Scientific American and Supplement for 
one year. This includes postage, wh ch we pay. Rem'.t 
by postal order or draft to order of 

MUNN & CO., 261 Broadway, New York. 



PRINTING INKS, 

THE "Scientific American" is printed with CHAS. 
ENED JOHNSON & CWS INK. Tenth andLom- 
bardSts. JJirila., and 47 Rose St., opp. Dnane St., N. Y. 



© 1882 SCIENTIFIC AMERICAN, INC 



